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Hemorrhoidectomy is one of the most fre- 
quently performed surgical procedures, and the 
results of any one of the many operations for 
hemorrhoids are generally good. Several factors, 
however, in the early and intermediate post- 
operative period detract greatly from the ulti- 
mate satisfaction achieved by the patient. Most 
hemorrhoidectomies are notorious for the amount 
of pain they cause, not only immediately after 
operation but also during the period when 
frequent dilations are necessary. These facts are 
well known to the public. Patients often conceal 
bleeding or other rectal complaints because of 
fear of an operation, a factor which sometimes 
leads to delay in diagnosis of malignancy. More- 
over, the surgeon confronted with extensive 
hemorrhoidal disease is faced with the uncomfort- 
able alternatives of either leaving diseased tissue 
wm situ or producing anal stenosis if excessive 
anoderm is excised with the hemorrhoids. These 
undesirable features of the usual type of hemor- 
thoidectomy are said to be largely avoided by 
the submucosal hemorrhoidectomy originally 
described by Calman? and later amplified by 
Parks.‘ This is a comparative study of the 
classic technique of excision and ligation? and 
the submucosal operation. 


METHODS 


Included in this study were 96 consecutive 
® Patients from the Denver Veterans Adminis- 
@ tration Hospital. The usual indications for 
hemorrhoidectomy were present. The selection 
of the type of procedure to be employed was 
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made just before operation by picking a card 
blindly from a large group. The cards were 
equally divided according to type of operation. 
The type of procedure performed was unknown 
to the nursing staff. The pre- and postoperative 
care was identical for both groups of patients. 
Saline enemas were routinely employed pre- 
operatively for cleansing of the bowel and either 
spinal or caudal anesthesia was utilized in each 
case. Operations were performed by the resident 
staff with supervision until it was felt that each 
individual could competently perform the two 
procedures. Postoperative orders for pain medi- 
cation specified the administration of 60 mg. of 
codeine every four hours as necessary for pain. 
If the nursing staff found that this medication 
did not provide satisfactory relief of pain, the 
house staff was notified and either Demerol or 
morphine was ordered according to the dis- 
cretion of the physician. The total amount of 
analgesic medication utilized in the postoperative 
period was recorded. 

The small Penrose drain within the anal verge, 
and the dressings were removed on the day 
after operation, at which time sitz baths were 
begun. Digital examination (not dilation) was 
carried out on the third postoperative day and 
the findings recorded. The patient was seen in 
the outpatient department two weeks after 
operation, at which time digital examination and 
anoscopy were performed. 


TECHNIQUE OF OPERATIONS 


1. Submucosal hemorrhoidectomy. The oper- 
ation is carried out in the jackknife position. A 
decision as to the extent of dissection is made 
after careful evaluation of the amount of disease 
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Fig. 1. Technique of submucosal hemorrhoidectomy 


present. Ordinarily, three standard incisions are 
made: right anterior, right posterior and left 
lateral. Small secondary hemorrhoids are _ re- 
moved by extension of the submucosal dis- 
section. Should very large secondary hemorrhoids 
be present, separate incisions are made over 
these (fig. 1). 

After exposure of the hemorrhoidal mass to 
be excised, the external hemorrhoid just distal 
to the mucocutaneous junction is grasped with a 
hemostat. Traction on the hemostat clearly 
delineates the sulcus between the internal and 
external hemorrhoid; the sulcus marks the point 
of insertion of the mucosal suspensory ligament. 


Submucosal injection with saline solution con- 
taining 3 drops of 1:1000 epinephrine per ounce 
commences at this point, since the anoderm is 
quite adherent to the underlying muscle in this 
area. Injection is continued over the internal 
hemorrhoid in the tissue immediately beneath 
the mucosa. A total of 30 ce. of solution is in- 
jected into the area of each hemorrhoidal mass. 
Smaller amounts have proved inadequate to 
accomplish dissection of the mucosa from the 
underlying tissue. 

An inverted T-shaped incision is then made, 
with the long limb directly over the prominence 
of the primary internal hemorrhoid and_ the 
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short transverse limb at the insertion of the 
mucosal ligament just proximal to the hemostat. 
The mucosal flaps are mobilized by careful 
dissection on either side without exerting ex- 
cessive traction on the flaps as the dissection 
proceeds, since laceration of the flaps may occur 
yery easily. This plane of dissection must be 
yery close to the mucosa, for a deeper plane will 
cause one to enter the hemorrhoidal plexus itself 
with attendant hemorrhage. Once the flaps have 
been dissected as far laterally as is necessary to 
expose all of the diseased tissue, the transverse 
limb of the original incision is extended to excise 
aracket-shaped segment of skin over the external 
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hemorrhoid. The external hemorrhoid with its 
overlying skin segment is elevated from the 
subcutaneous portion of the external sphincter, 
and the dissection is carried superiorly to expose 
the lower border of the pale internal sphincter, 
at which point the mucosal ligament is attached. 
The dissection of the mucosal ligament from the 
internal sphincter exposes the space between the 
hemorrhoidal plexus and the internal sphincter, 
which can be dissected for 1 to 2 cm. further 
superiorly. At this point the vascular pedicle 
broadens into a fan-shaped wedge of tissue with 
its broad base often as wide as 2 to 3 cm. This 
wide pedicle is ligated and divided into 2 or 3 


Fig. 2. Excision and ligation technique employed in this series 
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TABLE 1 
Pain after hemorrhoidectomy 
Group and Degree of Pain Submucosal Excisional 
% % 
1* (minimal) 66 33 
27 (moderate) 24 42 
3t (severe) 10 25 


* No analgesia, or codeine 60 mg. not to exceed 
2 doses during entire hospitalization. 
+ Codeine 60 mg. more than 2 doses and not to 


exceed 4 doses. 
t Codeine 60 mg. 1 dose plus Demerol 75 mg. 
not to exceed 2 doses. 


convenient bundles with 2-0 chromic catgut 
ligatures, care being taken to include only the 
vascular pedicle without sphincteric or mucosal 
tissue. The mucosal flaps are not usually sutured, 
but are allowed to fall together over the vascular 
pedicle. When there has been great attenuation 
of the mucosal ligament, the flaps are anchored 
with one suture to the lower border of the internal 
sphincter muscle. A small, well lubricated rubber 
drain is placed inside the anal verge, and Vaseline 
gauze dressings applied. 

2. The classic excision and ligation hemor- 
rhoidectomy. This procedure is carried out with 
the same type of anesthesia and in the same 
position as the submucosal hemorrhoidectomy. 
The technique is identical to that described by 
Morgan! (fig. 2). Important differences from the 
submucosal hemorrhoidectomy are as follows: 
(1) an ellipse of anoderm over the hemorrhoid is 
excised with the hemorrhoidal tissue; (2) trans- 
fixion of the vascular pedicle is at the inferior 
border of the internal sphincter, a point con- 
siderably lower than that allowed by submucosal 
hemorrhoidectomy; (3) transfixion of the pedicle 
includes the mucosa, often a very sensitive area; 
(4) the mucosa is approximated to cover the 
internal sphincter; and (5) the transfixed vas- 
cular pedicle projects into the lumen of the 
rectum. 


RESULTS 


Forty-four patients underwent submucosal 
hemorrhoidectomy, and fifty-two patients were 
subjected to classic excision. There was no 
mortality in either group of cases. 

The mean operating time was 57 + 3.7 min. 
for the submucosal group, and 46 + 2.6 min. 
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for the excisional group. The mean duration of 
hospitalization after hemorrhoidectomy 
5.3 + .15 days for the submucosal group and 
6.4 + .28 days for the excisional group. The 
surgeon felt at the completion of the operation 
that residual hemorrhoidal tissue remained jn 
26 per cent of the excisional hemorrhoidectomies, 
but in only 16 per cent of the submucosal oper. 
ations. 

It is recognized that severity of pain is an 
exceedingly difficult thing to evaluate. It was 
our clinical impression that patients having the 
submucosal operation were generally much more 
comfortable than those patients having the 
excisional type. 

In an effort to evaluate more scientifically the 
severity of pain in the two groups of patients, 
the cases were divided arbitrarily into three 
subgroups according to the amount of analgesic 
medication required postoperatively (table 1). 
Those patients requiring no more than 60 mg. of 
codeine twice in the entire postoperative period 
were classified as having minimal pain (group 1). 
If 60 mg. of codeine were administered three to 
four times, or if 75 mg. of Demerol were required 
one to two times after the original dose of codeine, 
the patient was considered to have moderate 
pain (group 2). All patients receiving more 
medication than this were regarded as having 
severe pain (group 3). Of the patients having 
submucosal hemorrhoidectomy, 90 per cent had 
minimal or moderate pain (groups 1 and 2), 
whereas 75 per cent of the patients having ex- 
cisional operation fell into these two subgroups. 
Conversely, only 10 per cent of the former group 
had severe pain (group 3), and 25 per cent of 
the latter group had severe pain. Even more 
impressive is the fact that two-thirds of the sub- 
mucosal group and only one-third of the ex- 
cisional group had minimal pain (group 1). 

Inability to void in the immediate _post- 
operative period is often a reflection of the 
severity of pain after hemorrhoidectomy. Only 
20 per cent of the submucosal group required 
catheterization, whereas 45 per cent of the 
excisional group needed catheterization. On the 
third postoperative day there was much less 
pain associated with digital rectal examination 
and a surprising lack of sphincter spasm in the 
patients in the submucosal hemorrhoidectomy 
group in comparison with the excisional group. 
Two weeks postoperatively, the internal incisions 


wert 
gen 
anal 
0 
siste 
fissu 
trea 
; 
this 
in th 
Ss 
| and 
prov 
with 
Ps 
incol 
sutu: 
denu 
spasi 
deve 
hem 
featu 
sensi 
areas 
parti 
are 
or lai 
tribu 
reten 
less 
mucc 
impr 
after 
cisior 
An 
two 
stand 
ecton 
exten 
of a 
lacers 
ation. 
tissue 


Vol. 


ration of 
ny Was 
oup and 
up. The 
peration 
ained in 
ctomies, 
sal oper- 


in is an 

It was 
ving the 
ch more 
ing the 


ally the 
vatients, 
three 
nalgesic 
ible 1). 
) mg. of 
period 
roup 1). 
three to 
equired 
-odeine, 
oderate 
more 
having 
having 
nt had 
ind 2), 
ing ex- 
group 
ent of 
more 
1e sub- 
he ex- 


March 1960 


were uniformly healed in the former group, and 
generally unhealed in the latter. No instances of 
anal stenosis were encountered with either type 
¢. operation. 

One complication occurred in a patient under- 
going submucosal hemorrhoidectomy. This con- 
sisted of persistent pain and development of a 
fissure which finally healed with conservative 
treatment after 3 weeks. It is believed that 
technical errors accounted for this complication. 
In the excisional group 2 patients developed 
similar symptoms which responded to con- 
servative therapy. An additional 2 patients in 
this group had moderate secondary hemorrhage 
in the 2nd week after operation. 

Satisfaction of the patient with reference to 
pain, and of the physician with the completeness 
and technique of the operation generally im- 
proved as the surgeon gained more familiarity 
with the submucosal operation. 


DISCUSSION 


Pain after hemorrhoidectomy is usually due to 
incorporation of the sensitive anal mucosa in a 
suture or ligature. Large areas of anal wall 
denuded of mucosa also cause discomfort due to 
spasm of the anal musculature and the late 
development of fissure in ano. Submucosal 
hemorrhoidectomy avoids these objectionable 
features and thus most of the postoperative 
pain. No sutures or ligatures involving the 
sensitive anoderm are necessary, and large raw 
areas exposing the sphincter muscle are avoided, 
particularly since the wound edges in this region 
are sealed by edema within 48 hours. Anal packs 
or large rectal tubes are not used since these con- 
tribute to postoperative discomfort. Urinary 
retention, often accentuated by pain, is much 
less frequent in those patients undergoing sub- 
mucosal hemorrhoidectomy, corroborating our 
impression that patients are more comfortable 
after this procedure than after the classic ex- 
cision and ligation operation. 

Anal stenosis has not occurred in either of the 
two groups in this study. From a_ theoretic 
standpoint, however, submucosal hemorrhoid- 
ectomy offers the possibility of removal of 
extensive hemorrhoidal tissue without excision 
of anoderm, thus avoiding stenosis, unless 
laceration of the mucosal flaps occurs at oper- 
ation. Coverage of the anal sphincter by mucosal 
tissue prevents severe anal spasm which in turn 
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may produce the vicious cycle of anal stenosis 
and fissure in ano. Digital dilations have been 
virtually unnecessary in the patients undergoing 
submucosal hemorrhoidectomy. We have also 
been impressed with the narrow linear scars 
without spasm in this group of patients, even 
early in the postoperative period. 

Additional advantages provided by submucosal 
hemorrhoidectomy are rapidity of healing and 
avoidance of secondary hemorrhage. Blaisdell! 
has pointed out that sloughing of tissue distal 
to the ligature placed on the hemorrhoidal 
pedicle within the lumen of the rectum is largely 
responsible for delayed hemorrhage afte: hemor- 
rhoidectomy. In order to avoid this compli- 
cation, he recommended ligation of the vessels 
at the superior aspect of the dissection without 
inclusion of the mucosa in the ligature, followed 
by coverage of this pedicle with mucosa sutured 
to skin or sphincter. Submucosal hemorrhoid- 
ectomy accomplishes this objective more easily 
than classic excision and provides mucosal 
coversge of the vascular pedicle of the hemor- 
rhoid, thus preventing secondary hemorrhage, 
which usually occurs in the second week after 
operation. In addition, the superior hemorrhoidal 
vessels which have profuse anastomoses with the 
inferior hemorrhoidal plexus may be ligated high 
above the lower border of the internal sphincter 
without fear of stricture, a complication which 
led modern authors to advocate low ligation. 

Submucosal hemorrhoidectomy requires a 
more delicate and tedious type of dissection than 
that usually employed in the classic operation, 
and in general requires a more prolonged oper- 
ating time. Laceration of the mucosal flaps may 
occur unless special care is taken with this part 
of the dissection. This is especially true when 
previous hemorrhoidectomy or injection has been 
performed. 

We feel that these are not serious disadvantages 
and are certainly outweighed by the advantages 
offered by this procedure. 


SUMMARY 


A comparative study of postoperative pain 
and complications has been made in a group of 
96 patients subjected to either the classic 
excision and ligation hemorrhoidectomy or the 
submucosal hemorrhoidectomy. Subjects for 


either procedure were chosen by the double 
blind technique. 
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Submucosal hemorrhoidectomy offers the 
following advantages: (1) less postoperative 
pain, (2) more complete excision of hemorrhoidal 
tissue and (3) fewer postoperative complications 
such as secondary hemorrhage and anal ste- 
nosis. 


Dr. William Silen 
V. A. Hospital 
1055 Clermont St. 
Denver 20, Colorado 
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Familial polyposis, or disseminated polyposis 
coli, is an infrequent disease which has become 
more prominent in interest because of much 
work done on the hereditary nature of the illness 
by several physicians who became intrigued 
with its behavior in man. W. H. Cripps, in 1882, 
first noted the familial nature of the disease.! 
Lockhart-Mummery,’ in 1925, associated the 
disease with heredity and initiated the study 
which has been continued to the present day, 
with over 58 families being followed by the 
research division of St. Mark’s Hospital, London. 

Over the years, a practicing physician may see 
one or more cases of polyposis, usually a single 
rectal polyp or papilloma of benign origin. This 
polyp is almost always pedunculated, painless, 
soft and has a tendency to bleed. The lesion is 
readily amenable to removal, and recurrence is 
infrequent. Those physicians interested in 
gastrointestinal diseases will see more patients 
with polyps, and occasionally several cases of 
multiple polyposis will appear which can be 
directly attributed to a familial linkage. 

The lesions of multiple polyposis vary greatly 
in size, number, location, shape and consistency. 
Most frequently the sigmoid and rectum are 
involved, and digital examination and sigmoid- 
oscopy will suffice to make the diagnosis. Mani- 
festations of the disease usually begin in early 
adult life, the first symptoms being recurring 
attacks of diarrhea accompanied by the passage 
of an excess amount of mucus and small quantities 
of blood.2 No symptoms occur until after polyps 
have developed.* During the presymptom stage, 
therefore, diagnosis must be made by sigmoid- 
oscopy. 

The handling of the individual patient and of 
the entire family unit must insure fullest co- 
operation on the part of everyone so that the 
disease is eradicated or is so closely followed 
that malignancies are prevented from occurring. 

Our first contact with the disease was a visit 
at the office by a 27-year-old mother of four 
children. She complained of pain in the pelvis. 


There had been frequency of urination, dysuria, 
and pyuria for four days, but there was no 
history of diarrhea, or of abnormality in or 
change of bowel habits. Pelvic examination 
revealed a tumor high in the pelvis, anteriorly to 
the left. Rectal examination revealed numerous 
polyps of the rectum, but because of discomfort, 
sigmoidoscopy was deferred. Cystoscopic exami- 
nation revealed a lesion, probably extrinsic, of 
the bladder. An exploratory operation was 
performed, and a mass, composed of anaplastic 
adenocarcinomatous tissue growing from the 
upper sigmoid colon and invading uterus, bladder 
and pelvic wall, was located. Nodes were palpable 
everywhere and operative eradication of the 
disease was impossible; therefore, a colostomy 
was performed. 

Requestioning of the family was begun, with 
specific questions concerning diseases of the 
bowel, symptoms of bowel disease, and especially 
about tumors or polyposis. We soon found out 
that the patient’s mother died at age 46 of 
multiple polyposis with carcinomatous change. 
Also, we were informed that a niece of the patient 
had been operated upon successfully for multiple 
polyposis, about four months previously. The 
niece’s sister, brother, and mother were brought 
into the office for examination, and the mother 
was found to have multiple polyposis. The 
patient’s four children were then questioned and 
after examining the three oldest, we found that 
the oldest daughter had polyposis, and had had 
some symptoms of the disease. Immediately, we 
traced all of the surviving members of the 
family and questioned each as to the presence or 
absence of symptoms of the illness. We also 
checked as many of the living children as possible, 
and found no further cases outside of the above 
group, although there was a preponderance of 
cancer deaths within this family group. 

We have a very unusual family group in which, 
thus far, only the female members have been 
involved. The over-all picture begins with the 
great-grandmother who gave birth to six children, 
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and died of a stroke at the age of 77. This little 
old lady had two sisters and one brother—one 
of these died of cancer of the breast, one of 
cancer of the lung, and one in childbirth, and 
her daughter died of cancer of the breast. 

Of the children, there were five boys and one 
girl. None of the male children had_ polyposis, 
nor have their offspring. The one and only 
female sibling died of adenocarcinoma due to 
multiple polyposis at age 46, but had given 
birth to four children (fig. 1). Of these four, one 
presumably died of a stroke; we were unable to 
obtain any information regarding an autopsy 
said to have been performed on this patient and 
the diagnosis came from the family. One died of 
adenocarcinoma complicating multiple polyposis 
and was discussed earlier. There are two children 
living. One, a boy, is free of disease, and the 
other, a girl, having been found to have multiple 
polyposis, had surgery. The latter patient had 
adenocarcinomatous changes and has had an 
abdominoperineal procedure and a permanent 
colostomy. She has had three children, two 
without disease, and one, a 20-year-old daughter, 
who has had a total colectomy and ileorectal 
anastomoses. This patient was examined after 
delivery of a daughter, and currently is free of 
disease. 


Of the children of the 27-year-old woman who 
had died, we find the two boys free of disease 
and the 2-year-old daughter free of symptoms. 
The 10-year-old daughter had polyposis with 
symptoms of diarrhea, and has undergone a 
total colectomy with ileorectal anastomoses, 
and is now being followed by sigmoidoscopy 
every 6 months. Later, the intervals will be 
lengthened if there is no recurrence, but thus far, 
no polyps have been observed since the initial 
fulguration which preceded surgery. 

Statistically, this is a disease which appears 
almost evenly distributed between men and 
women. The average age at onset of symptoms is 
about 20 years, and it is rare for symptoms to 
develop before the age of 10 and very rare for 
them to develop for the first time over the age 
of 40.2 The average age of death in untreated 
cases is 41.6 years. This is 25 years sooner than 
death caused by untreated cancer of the rectum. 
The association of the disease as a sex-linked 
characteristic has not been studied.’ Thus far, 
only those persons with polyposis seem to trans- 
mit the condition to their children (this is in 
accordance with the laws which govern the 
Mendelian inheritance of a dominant factor.)’ 
Cancer of the bowel can be diagnosed frequently 
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about 15 years after the onset of symptoms of 
polyposis. 

Treatment will vary depending upon the 
patient, the age at which the disease manifests 
itself and the manifestations themselves. Surgery 
offers the only cure. Whether to do an ileorectal 
anastomosis, or simply an ileostomy after total 
colectomy depends upon several factors. Will 
the patient return for followup proctoscopy? If 
so, then an ileorectal anastomosis can be done 
and regular examinations with removal of 
polyps as they form will usually control the 
disease. This will also give the physician the 
opportunity to watch the rate of growth of 
polyps, for in the adolescent they tend to grow 
rapidly, whereas in the older person, develop- 
ment of new polyps is slower. Hubbard® has 
compiled a series of cases of children with poly- 
posis of the colon who had colectomy and ileo- 
sigmoidostomy; in the majority no new polyps 
were formed. This suggests that rectal polyps 
fail to continue to grow after colectomy. This 
procedure of ileorectal anastomosis is psycho- 
logically important in the adolescent group 
which have surgery. It prevents an artificial 
opening for the bowel, and if the patient knows 
that, then he will be less reluctant to undergo 
examination and eventual surgery before the 
onset of the malignant changes. This also means 
that the patients are seen earlier with the disease 
and their life expectancy can be prolonged. 

When should operative intervention be carried 
out? “The greatest danger from polyposis is the 
adolescent period, between the ages of 13 and 
19, because this is the time that the polyps are 
most likely to develop and when it is most 
important that their presence should be detected 
at an early age.’® The teenager is treated as an 
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individual, queried personally, and informed 
about the disease. In this manner, he is more 
likely to return for re-examination, and will 
report more promptly any abnormalities of his 
bowel habits. 


SUMMARY 


We have presented, briefly, the problem of 
familial polyposis. The symptoms are those of 
recurring bouts of diarrhea accompanied by the 
passage of excess mucus and small quantities of 
blood. This condition is easily diagnosed by the 
use of a sigmoidoscope, since the absence of 
polyps in the terminal 25 cm. of bowel usually 
means that familial polyposis is not present. 
Barium enemas are not necessary if sigmoid- 
oscopy is negative in the diagnosis of multiple 
polyposis. 

Dr. John B. Farley 
310 Colorado Ave. 
Pueblo, Colorado 
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M.S.,f anp Ross 8. BenuaMm, 


Little Rock, Arkansas 


The respiratory carrier rate of potential 
pathogens in hospital personnel has been studied 
frequently in the last several years.’ 5 Asymp- 
tomatic nasal carriers of resistant strains of 
Staphylococcus aureus and certain Gram-negative 
enteric bacilli have been found to be an important 
source of surgical wound and other infections.*® 
Outbreaks of infections in clean surgical wounds 
have been traced in many instances to single 
asymptomatic surgical carriers.‘ 

Surveys by the authors and many others have 
shown that surgeons are important nasal carriers 
of antibiotic resistant staphylococci and ent- 
erics.? However, less information is available on 
the turnover of these microorganisms in a fixed 
population. Therefore, nasal cultures were taken 
from the staff of the Department of Surgery at 
the University of Arkansas Medical Center at 
approximately weekly intervals during a one- 
year period. 


METHOD 


Nasal cultures from the residents, interns and 
full-time attending staff were obtained 43 times 
between March 11, 1958, and March 7, 1959. A 
culture was taken weekly from an average of 18 
surgeons for a total of 795 nasal cultures. The 
number of cultures made from each person varied 
from 5 to 41. The majority of the surgeons were 
cultured more than 20 times, and only 5 had 
cultures taken less than 10 times. 

Sterile cotton swabs were introduced into each 
anterior naris and rotated several times. In the 
early part of the study the swabs were kept dry. 
Later sterile saline solution was added, but little 
difference was noted in the number of specimens 
revealing no growth of microorganisms. Throat 
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cultures of this group were made along with the 
nasal cultures 6 times for a total of 112 throat 
cultures. 

All swabs were quickly plated and inspected 
closely for pathogens. Sheep blood agar plates 
were used for the growth of staphylococci. Plates 
were incubated first at 37°C. for 24 hours and 
then overnight at room temperature. These were 
carefully inspected daily and kept for at least 
one week. Staphylococci were identified by 
cultural characteristics and routine Gram 
staining. Only those staphylococci that were 
coagulase-positive are reported here. Coagulase- 
positive strains of S. aureus were tested for 
antibiotic sensitivity patterns using discs im- 
pregnated with penicillin, dihydrostreptomycin, 
tetracycline, erythromycin, novobiocin, chlor- 
amphenicol, and bacitracin. The Gram-negative 
bacilli, after preliminary identification including 
Gram staining, were incubated with appropriate 
media and sugars for identification by genus. 
Their sensitivity patterns varied considerably 
and are not reported here. 


GENERAL RESULTS 


From the 795 nasal cultures taken, coagulase- 
positive S. aureus was obtained 207 times 
(table 1). Enteric bacteria were present in 50 
cultures. No growth was obtained less than 1 
per cent of the time, and no pathogens were 
found in two-thirds of the nasal cultures. 

Thus only 26 per cent of the cultures contained 
staphylococci, about half of these being resistant 
to one or more antibiotics (table 2). 

The enteric bacteria included strains of 
Proteus, Pseudomonas, Aerobacter aerogenes, 
Escherichia intermedium, Alcaligenes, and para- 
colons. Two different Gram-negative bacteria 
were found four times in nasal cultures from one 
individual and once in cultures from another; 
thus, there were 55 enterics obtained from 30 
cultures. The number of times each Gram-nega 
tive strain was isolated is shown in table 3. 

The 112 throat cultures contributed very 
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March 1960 
TABLE 1 
Results of weekly nasal cultures 
Cultures Number |PerCent 
Staphylococcus aureus: 
Antibiotic resistant.............| 101 12.7 
Antibiotic sensitive.............| 106 13.3 
Enteric bacteria..................| 6.3 
Mopathogens....................| S81 66.8 
Total nasal cultures..........| 795 | 100.0 
TABLE 2 
Sensitivity patterns of staphylococci 
Cultures Number! Total 
Sensitive to all seven antibiotics... 106 
Resistant to: 
Penicillin and tetracycline...... 1l 
Penicillin, dihydrostreptomycin 
and tetracycline..............| 59 
Total resistant staphylococci... ... 101 
Total staphylococci............ 207 
TABLE 3 
Distribution of coliforms 
Proteus . 25 
Escherichia 13 
Aerobacter 11 
0 


little additional data. This series yielded only 
one pathogen, an enteric, that was not present 
in the nasal cultures. 

Although the major emphasis of this report is 
related to the turnover of pathogens in the 
population studied, a few words can be said 
about surgical wound infections during this 
period. Information on wound infections was 
obtained from (1) special forms devised by the 
hospital infection committee, (2) laboratory 
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reports from the clinical microbiology laboratory, 
(3) direct reports from the house staff, and (4) 
the patients’ charts. Statistics on contaminated 
and potentially contaminated wounds such as 
open fractures, gunshot wounds, and perforated 
appendices were not tabulated. Infections of 
clean surgical wounds, e.g., hernias, gastrectomies, 
craniotomies and open reductions of bones were 
included. With the above methods of reporting, 
it is realized that a certain number of infections 
might have been overlooked, since probably the 
only way to get completely accurate data would 
be to have one observer follow every wound with 
frequent inspections and cultures for many 
weeks postoperatively. 

There were 1141 major clean procedures per- 
formed by the general and specialty surgery serv- 
ices (excluding gynecology) between July 1958 
and February 1959. During this period, 14 clean 
surgical wound infections were found; cultures 
revealed S. aureus in 9 and enterics in 5.. Actually 
a number of the reported cases were of potentially 
infected wounds, such as acute cholecystitis and 
arteriosclerotic extremities (table 4). On 3 occa- 
sions patients had infected wounds containing 


TABLE 4 
Surgical wound infections in 1141 operations 
Type of Infection and Operation No. 
Staphylococcal 
Cholecystectomy, acute.......... 2 
Colectomy. 1 
Radical groin 1 
Incisional hernia (mesh) . 1 
Amputation 1 
Partial esophagectomy........... 1 
Enteric 
Reamputation arteriosclerosis. .. . 1 
C. D.* drainage for obstruction. . 1 
Gastrectomy and appendectomy. . 1 
Cholecystectomy and C. D. ex- 
ploration ....... 1 
Laparotomy, ‘hernior- 
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TABLE 5 INDIVIDUAL NASAL CARRIER PATTERNS 
Pathogens isolated The number of times resistant and sensitive 
strains of staphylococci and enterics were isolated 
aureus ‘ Ne No | Cut {fom each surgeon is presented in table 5. 
_ Enterics | Pathogen| Growth | tures It should be noted that none of the 795 
Resist- | Sensi- 4 nasal 
ant | tive cultures contained more than one pathogen. The 
surgeons tested can be divided into groups 
1 2 0 5 24 1 32 (table 6). There were 10 with no pathogen 
2 | 12 0 0 27 1 40 cultured from their anterior nares throughout 
3 0 0 2 31 1 34 the study; 18 harbored only one type of pathogen; 
4 0 2 9 8 0 19 7, enterics; 6, sensitive S. aureus and 5, re- 
sistant S. aureus. Of those surgeons studied, 28 
6 0 9 3 27 0 39 é : : 
7 0 0 nl 21 0 39 of the 36, or 78 per cent, did not change in their 
8 0 0 0 35 0 35 basic patterns. The other 8 exhibited various 
9 0 2 0 13 0 15 combinations of changes involving enterics and 
10 4 15 0 17 0 36 sensitive and resistant strains of S. aureus. 
11 0 33 0 0 0 33 Changes in 3 involved enterics and antibiotic 
12 0 7 5 20 1 33 sensitive staphylococci, in 1 an enteric and an 
13 | il 0 0 3 0 14 antibiotic resistant staphylococcus, and in 2 an 
ole Wa 0 0 6 0 13 enteric and both sensitive and resistant staphy- 
15 15 14 1 11 0 41 lococci. One individual changed from carrying a 
16 e 38 sensitive strain of staphylococcus to carrying a 
17 0 0 0 34 0 34 
18 “ee 0 1 0 12 resistant strain, and another exhibited a change 
19 1 | 0 0 16 0 37 from one resistant staphylococcus to another 
20 0 | 0 0 15 0 15 more resistant one. 
21 0 0 0 22 0 22 
22 18 0 0 6 0 24 DISCUSSION 
23 0 0 2 24 0 26 There have been many alarming articles in 
2 0 the recent medical literature reporting high 
3 | 10 9 0 6 0 16 nasal carrier rates for resistant strains of S. 
| : aureus among medical personnel and also an 
| 1 
TABLE 6 
30 | O 0 0 9 0 9 Nasal carrier distribution 
31 | 6| 0 1 0 7 
9 o | 16 
33 | 0 1 10 0 11 
36 0 0 1 9 0 10 
5 
organisms similar to organisms found in the  gensitive staphylococci, enterics. .. 3 
nasal cultures of their surgeons. Resistant staphylococci, enterics.. . 1 
During this study no change in sterile tech- Resistant staphylococci, sensitive 
niques was introduced. None of the staff was staph, enteries....... 2 
excluded from the surgical floor or operating Resistant — lococei, sensitive 
room. Although the major emphasis of this staph. . : sens 1 
report is not on the wound infections, the rather Resistant staphy lococei, two 
low incidence of the infections might be partially tet ee : 
a reflection of the low nasal carrier rate of po- 36 
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increasing or high incidence of clean surgical 
wound infections due to this organism. In 
contrast, surgeons studied in this report had a 
low. carrier rate for pathogens. The number of 
clean wound infections at this hospital remained 
at a low level, and no outbreaks occurred on any 
of the general or specialty surgical services. 

The surgeons followed in this study remained 
fairly consistent in regard to the presence or 
absence and the type of pathogens harbored in 
their anterior nares. Individually they changed 
little from month to month. Even though during 
this study the nasal carrier rate for pathogens 
and the number of clean surgical wound infec- 
tions remained low, it is realized that this picture 
can change rapidly. One or several asymptomatic 
nasal carriers of more virulent strains of patho- 
gens could cause a marked increase in the number 
of clean surgical wound infections. Frequent nasal 
cultures secured from a surgical staff and good 
laboratory control of wound infections can be of 
great value should any outbreak of clean surgical 
infections occur. 


CONCLUSIONS 


1. Surgeons had anterior nasal cultures at 
weekly intervals and are categorized into: (a) 
noncarriers of pathogens, (b) consistent or 
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intermittent carriers of a single pathogen and 
(c) carriers of mixed pathogens. 

2. Throat cultures added little information. 

3. The turnover of pathogenic bacteria in 
hospital personnel should be measured in months. 


Dr. Jerome J. Landy 


Department of Surgery 
Unwersity of Arkansas 
Medical Center 
Little Rock, Arkansas 
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SPONTANEOUS RUPTURE OF HYPERNEPHROMA SIMULATING THE 
ACUTE SURGICAL ABDOMEN 


Joe T. M.D. 


Austin, Texas 


The provisional diagnosis was acute cholecys- 
titis. The pathology, however, was_ retro- 
peritoneal. 


CASE REPORT 


The patient was a 43-year-old married woman. 
She had vague upper abdominal discomfort during 
the night preceding admission to the hospital. 
The pain had not been severe enough to interfere 
with her plans to take a trip. The following morn- 
ing, while awaiting her transportation, she had a 
sudden intensification of upper abdominal pain 
followed by nausea and a feeling of weakness. 

The pain was constant but seemed to have waves 
of worsening. When the patient was admitted, 
tenderness had developed in the upper right ab- 
dominal quadrant. Moving, coughing and strain- 
ing made the pain worse. The pain radiated to her 
back on the right side and somewhat upward. 
There had been no diarrhea, constipation, or loss 
of weight, nor were there any clay colored stools 
or jaundice. Vague indigestion had occurred pre- 
viously, but was not particularly associated with 
the ingestion of greasy or highly seasoned foods. 
There had been no dysuria, nocturia or frequency 
of urination. Review of the systems was otherwise 
negative. 

The patient distinctly recalled no injury or par- 
ticular straining effort preceding the onset of her 
illness. 

Three years previously her uterus, cervix, tubes 
and ovaries were removed because of benign dis- 
ease. A normal appendix was also removed at that 
time. Past history was otherwise not contributory. 
The patient’s husband and one child were living 
and well. There was no history of familial disease. 

On admission, the patient’s temperature was 
99.6°. Her pulse was 90. Her blood pressure was 
110/84. She appeared slightly pale and seemed to 
be in acute pain. Any movement exaggerated the 
pain. Examination of her head and neck was 
essentially negative. The heart and lungs were 
physiologic. Slight tenderness existed in the right 
costovertebral angle but percussion appeared to 
produce more pain in front than in the back. 

Abdominal examination revealed a very tender, 
approximately 15-em. mass in the upper right 
abdominal quadrant. Moderate rigidity was 
present over the right side of the abdomen. Re- 
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bound tenderness and normal peristalsis were 
present, but no distention was noted and no other 
organs or masses were felt. 

White blood count was 16,000 with 91 per cent 
segmented forms (four stabs). Hemoglobin was 
75 per cent and hematocrit was 39 volumes per 
cent. The urinalysis was as follows: specific gray- 
ity, 1.015; albumen, negative; sugar, negative; 
white blood cells, 4 to 5 per high power field; red 
blood cells, none. Serum amylase was 173 amylase 
units. X-ray of the abdomen in the upright posi- 
tion showed no evidence of free air or other posi- 
tive findings. A diagnosis of acute surgical abdo- 
men was made with acute gall bladder disease 
being the most likely possibility. 

At operation, as the abdomen was entered, 
there was a significant fall in blood pressure, a 
reading rapidly becoming unobtainable. Blood 
administration and levarterenol bitartrate im- 
proved the patient’s status. 

The gall bladder and liver were found to be 
normal. A massive retroperitoneal hematoma 
accounted for the mass that had been felt in the 
upper right abdominal quadrant. Hemorrhage had 
extended forward between the leaves of the trans- 
verse mesocolon. No pulsation could be felt in the 
mass. The duodenum was displaced forward and 
medially, arching over the mass. 

When the posterior peritoneum was cautiously 
incised, massive clots and large segments of soft 
yellow grumose material extruded themselves. 
Considerable bright red blood was in evidence. A 
hand was thrust into the wound. In the depths of 
the above accumulation a structure assumed to be 
the right kidney with a macerated lower pole was 
palpated. Its pedicle was sought and digitally 
compressed to control bleeding. Remaining clots 
and yellowish material were swabbed out, per- 
mitting orientation. The lower pole of the kidney 
with tumor fragments projecting therefrom was 
identified. The evacuated tissue had the yellowish 
generally characteristic appearance of hyper- 
nephroma. Temporary release of pressure on the 
pedicle was attended by brisk bleeding. 

At this point the opposite kidney was carefully 
palpated. It appeared to be normal in size, shape 
and position. Then, since an apparently malignant 
tumor oceupied a goodly portion of the diseased 
kidney, since bleeding had been, and still appeared 
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Fie. 1. Anterior view of kidney with ruptured 
tumor attached. 


Fig. 2. Posterior view of kidney with ruptured 
tumor attached. 


to be difficult to control, and since the patient’s 
condition was precarious, a right nephrectomy was 
hastily accomplished. Blood replacement was 
begun during surgery. 

Recovery from operation was uncomplicated. 
There has been no evidence of recurrence of the 
patient’s neoplasm. The adequate assumption of 
renal function by the left kidney was observed 
with keen and apprehensive interest. 


Figures 1, 2 and 3 show photographs of the 
temoved kidney with the neoplastic tissue 
attached. Figure 4 shows microscopic appearance 
of the hypernephroma. 

Spontaneous rupture of the kidney has been 
reported fairly frequently. Spontaneous rupture 
of a kidney tumor, however, is uncommon. I 
have found 27 cases of spontaneous rupture of 
tumors reported. Of these, 7 were hyper- 
nephromas. 

Table 1 lists the nonhypernephroma neo- 
plasms reported to have ruptured spontaneously. 
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Fie. 3. Cut section of kidney and hyperneph- 
roma. 


Table 2 lists the hypernephromas that have 
ruptured spontaneously. 

In reviewing these instances of spontaneous 
rupture of the kidney, it occurred to the author, 
as it had to Shaw,” that various types of spon- 
taneous rupture of the kidney have been reported 
from time to time, but that no adequate review, 
nomenclature or classification of the various 
types of the condition has evolved. In the con- 
fusing nomenclature, for example, no distinction 
is made between the patient who suddenly 
collapses from massive perirenal hemorrhage and 
the patient with a large stone which slowly 
penetrates the renal substance to background 
perirenal abscess. From this confusion stems 
Shaw’s suggested classification of ruptured 
kidney into four groups. He points out that there 
is some overlap in these groups. The groups that 
he suggests are as follows: 

1. Acute spontaneous rupture of the kidney. 
Shaw defines this as a disease of acute onset 
caused by escape of blood, urine or contents of 
hydronephrosis into the perirenal tissues through 
a breach in the renal pelvis or parenchyma. Its 
occurrence is not associated with a history of 
injury. 

2. Chronic spontaneous rupture of the kidney. 
Shaw suggests that the condition is better 
described as slow perforation of the kidney. 
Herein stone or suppurative lesions slowly 
ulcerate through the parenchyma, causing 


perirenal abscesses or even fistulas. Insidious 
onset ordinarily characterizes this group. How- 
ever, he points out, a stone eroding through the 
renal pelvis may cause an acute type of rupture. 

3. Spontaneous perirenal hematoma. In this 
group he lists those cases where perirenal hema- 
toma existed but where there was no trauma 
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Fic. 4. Microscopic appearance of the hypernephroma 
TABLE 1 
Nonhypernephroma renal tumors spontaneously rupturing 
Reporting Author Date Sex Age Diagnosis Procedure Result 
1906 | M 40 | Sarcoma Nephrectomy Died 
1906 Carcinoma Nephrectomy Cured 
1912 | F 8 | Sarcoma Nephrectomy Cured 
Pagenstecher"’.............. 1912 Sarcoma Nephrectomy Cured 
1913 | F 56 | Myolipoma Nephrectomy Cured 
1923 | F 51 | Sarcoma Nephrectomy Cured 
1927 | M 34 | Tumor of kidney | Nephrectomy Cured 
1929 | F 38 | Nephritis and Nephrectomy Cured 
adenocarci- 
noma 
1948, M 54 | Lipoma Nephrectomy Cured 
1931 Renal adenoma | Nephrectomy Cured 
1931 | F 70 | Tumor of kidney | Nephrectomy Cured 
Grahaun and Hellriegel®....| 1941 | F 44 | Liposarcoma Treatment not Result not 
described described 
Grahaun and Hellriegel®....| 1941 | M 40 | Papillary carci- | Treatment not Result not 
noma described described 
1943 | F 6 | Wilms’s tumor Died on 
table 
1948 | M 54 | Lipoma Nephrectomy Recovered 
Powell and Clark!® 1949 | M 57 | Fibrosarcoma Nephrectomy Recovered 
Frumkin and Meigher‘*...... } M 52 | Papillary carci- | Nephrectomy Recovered 
noma 
Frumkin and Meigher®...... 1953 | F 52 | Angiosarcoma Nephrectomy Recovered 
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TABLE 2 
Hypernephromas spontaneously rupturing 

Reporting Author Date Sex Age Diagnosis Procedure | Result 
1912| M 39 | Hypernephroma Nephrectomy | Cured 
1914 | M 32 | Hypernephroma | Nephrectomy Died 
1919 | M 42 | Hypernephroma Drained Died 
1925 | M 38 | Hypernephroma Drained | Cured 
1928 Hypernephroma Drained Died 
1928 | M 54 | Hypernephroma Laparotomy | Died 
1958 | F 53 | Hypernephroma | Nephrectomy | Cured 


and no actual rupture of the kidney substance 
proper. Herein are included some types of 
nephritis, diseases of renal blood vessels and 
blood dyscrasias. Shaw notes that Polkey and 
Vynalek'? have assembled some 178 cases which 
may be so classified. Doubtless many other 
cases have occurred and have not been reported. 

4, Spontaneous rupture of renal tumors. Only 
the tumor itself undergoes rupture without 
trauma. 

It occurs to the author that, as Shaw has 
indicated, there is considerable overlap in the 
above classification. For instance, group 3 
(spontaneous perirenal hematoma) includes 178 
eases collected by Polkey and Vynalek" in which 
several cases of tumor rupture are noted, yet 
Shaw’s group 4 is labeled “spontaneous rupture 
of renal tumors.” 

In reviewing the reported cases of spontaneous 
rupture of the kidney, the author felt that all 
the cases could be included, without overlap, 
in the following categories: 

I. Inflammatory 

A. Nephritis 
B. Tuberculosis 
C. Pyelonephritis 
II. Vascular 
A. Congenital abnormalities 
B. Arteriosclerosis 
C. Blood cysts 
D. Dyscrasias: hemophilia, polycythemia 
E. Periarteritis nodosa 
III. Neoplastic 
A. Benign: hemangioma, etc. 
B. Malignant: hypernephroma, sarcoma, 
ete. 
IV. Mechanical 
A. Calculus 
B. Hydronephrosis 


In any of the preceding categories rupture could 
be either acute or chronic. 

If only a small penetration or “leak”’ resulted 
from erosion and/or increased pressure, then 
surrounding tissues would have an opportunity 
to establish defense barriers and the clinical 
picture would be characterized by chronicity. On 
the other hand, if the same eroding or increased 
pressure factors produced a _ wide, sudden, 
“blow-out” perforation of containing tissues, 
with the escape of perhaps copious quantities 
of urine, stones, tumor substance or blood, 
then an acute clinical picture would predominate. 


SUMMARY 


The fact that it is unusual for renal tumors to 
rupture spontaneously is pointed out. It has 
been noted that rupture of hypernephroma is 
uncommon. The case presented herewith is the 
eighth such case and the first reported in a 
female patient. 

The relatively low operative mortality rate 
(10 per cent) in the nonhypernephroma group 
and the higher rate (62 per cent) in the hyper- 
nephroma group is noted. 

If renal tissue is to be removed, some evalu- 
ation of that which is to remain is mandatory. 

A classification of conditions causing spontane- 
ous rupture of the kidney is suggested. 


918 E. 32nd St. 
Austin 5, Texas 
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TRACKDOWN: THE ECONOMICS OF MULTIPLE OPERATIONS FOR 
RECURRENT CANCER 


E. W. Czerny, M.D., anp H. D. Coaswetu, M.D. 


Tucson, Arizona 


The basis for this report is a case history of a 
patient who died of cancer. Certainly this is an 
experience common to physicians and is in itself 
hardly worthy of special report. It is the story 
of the final two years of life of a young man who 
easily fills the picture brought to mind by the 
shopworn phrase, “average young man in an 
average community.” The medical history of the 
patient will be reviewed, but it serves merely as 
a springboard to pose questions which we do 
not feel qualified to answer. 


CASE REPORT 


Mr. W. M., a 39-year-old radio and television 
repairman, was first seen by us in the emergency 
room in June 1956, where he was brought after 
virtually collapsing at work, complaining of 
extreme weakness and shortness of breath. He was 
found to be markedly anemic and had a large mass 
in the right upper quadrant of the abdomen which 
subsequently proved to be a bulky carcinoma of 
the hepatic flexure of the colon. Surgical explora- 
tion of the abdomen revealed a bulky tumor of the 
hepatic flexure infiltrating the second portion of 
the duodenum. No hepatic metastases were 
demonstrable. A right colectomy was carried out 
combined with a partial duodenectomy and gas- 
troenterostomy. The patient made a rapid and 
rather uneventful convalescence from this surgery 
and returned to a happy and useful life. 

Thirteen months after the original surgery, he 
was admitted to the emergency room in a state of 
severe shock from gross hematemesis. Under con- 
servative treatment the hemorrhage stopped, and 
appropriate blood replacement was carried out. 
X-ray examinations at that time revealed evidence 
of recurrent tumor in the markedly narrowed 
lumen of the duodenum. The chest was clear of 
visible metastases. Physical examination revealed 
a palpable tumor mass beneath the old abdominal 
scar. 

In October 1957, 16 months after the original 
surgery, the patient was re-explored. At this time 
he was found to have a large, recurrent tumor 
involving the abdominal wall, the duodenum, 
pancreas, and the distal portion of the stomach, 
although there were still no demonstrable hepatic 
Metastases. At this time partial pancreaticoduo- 
denectomy and partial gastric resection were 


carried out in an effort to eradicate the recurrent 
tumor. The patient had an extremely stormy post- 
operative course from which he barely managed to 
recover after prolonged hospitalization. His 
course from this time on, over the ensuing 10 
months before his death, was characterized by 
repeated hospitalizations and varying rates of 
downhill progress. He died in July 1958, 25 months 
after his original admission to the hospital. 
Autopsy revealed evidence of a recurrent necrotic 
and viable tumor in the abdominal wall and in the 
remaining portion of the pancreas and liver. The 
immediate cause of death was a perforation of the 
transverse colon by recurrent carcinoma, with 
resultant peritonitis. 

This case, in its simple way, typifies medicine’s 
continuing and ever present struggle to track 
down, circumvent and eradicate cancer when it is 
found. The difficult problem from our point of 
view was the course of action to take when we 
found evidence of recurrent tumor. Wangensteen 
and others have advocated the so-called ‘second 
look” operation for cancer, which policy employs 
periodic exploratory operations in an effort to 
uncover evidences of recurrent tumor before it 
becomes clinically apparent. There is much to 
be said for this approach to the problem, as the 
results of surgery for recurrent tumor are poor 
after it is clinically diagnosable. This case does 
not represent a “second look” operation in the 
true sense, but rather a planned operation for 
recurrent tumor, advised and recommended by 
us to the patient and his family. At the time of 
the original surgery, we recognized the poor 
prognosis for this patient, and so advised his 
family. However, when evidence of a palpable 
recurrent tumor was found without evidence of 
pulmonary spread, we found it increasingly 
difficult to dismiss the patient with the opinion 
that nothing more should or could be done. 
Finally, after presenting all the alternatives and 
the possible ramifications of repeat surgery, we 
performed the second operation. 

The patient’s course and rather precarious 10 
months of existence after this second operation 
gave us much cause for reflection on the wisdom 
of our decision to reoperate the patient, and to 
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face up to the question, “Was it worthwhile?” 
With the rising costs of hospitalization and all 
other attendant expenses, it was apparent that 
the patient’s prolonged and frequent hospitali- 
zations which followed the second surgery were 
obviously a great financial burden to him and 
his family. With this in mind, we checked and 
tabulated the patient’s total hospital expenses. 
Figure 1 lists the total expenses for each of his 12 
admissions, along with total hospital days, and 
a breakdown outlining the expenses involved for 
laboratory procedures, x-ray examinations, 
prescriptions and supplies. This shows that the 
total hospital cost for all the 12 admissions was a 
rather staggering $5620.80. 

One bright spot in this man’s financial picture 
was the fact that he possessed a catastrophe-type 
insurance policy which paid benefits for cancer, 
tuberculosis and other catastrophic illnesses. By 
virtue of this fact, he had insurance coverage 
until the time of his death, and he was not 
canceled out as probably would have happened 
with other more restrictive policies. A review of 
the records reveals that the hospital received a 
total of $3759.22 from the insurance company 
to cover his debts, leaving a net balance of 
$1861.68 for the patient’s family to pay. It must 
be borne in mind that this covers only the 
hospital charges in this case. It does not include 
fees for special nurses when they were required, 
surgical and medical consultation, or anesthesia 
charges, all for which the patient’s family was 
obliged to pay in addition to the hospital charges. 

Figure 2 shows the total period of time for 
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which the patient was hospitalized during the 
final 10 months of his life, starting from the day 
of the second operation. Here we see that between 
the second operation and the date of his death, 
he spent a total of 104 days in the hospital. Even 
though there were sizable periods during the 10 
months when the patient was not actually in 
the hospital, he was, of course, following a 
downward course. Certainly in the last several 
months he was far from well and, near the end, 
largely bedridden before his terminal admission. 
It is true that he returned to a reasonable feeling 
of wellbeing for a few weeks around the first of 
the year. This was attested by the fact that at a 
rodeo in Tucson in February, the patient was on 
duty at the rodeo grounds in his capacity as a 
member of the highway patrol reserve. 

The question that we would like to raise at 
least for thought, if not for answer, is whether 
the expense and prolonged hospitalization were 
really worthwhile in this and similar cases. True, 
the man’s life was prolonged by virtue of the 
second operation, but much of his remaining 
life was not what could be considered a useful 
and happy existence. The patient had a wife and 
two young daughters, and they, of course, were 
anxious that everything possible be done to 
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Fig. 3. As the surgeon sees the patient 


prolong his life. We can only surmise the family’s 
feelings as to the benefits they realized as a 
result of our decision to reoperate. It is difficult, 
if not impossible, to evaluate and balance ob- 
jective things such as hospital bills against such 
intangibles as companionship, love and family 
relationships. 

Everyone who comes in contact with a patient 
who has cancer sees the patient in a somewhat 
different light. As much as we in medicine try to 
see the patient as a complete unit, it is only 
natural that those aspects of a patient’s problem 
which bear directly on our field of special interest 
are those that assume the major proportion. We 
have tried to show this difference in viewpoint 
with a few representative drawings. 

Figure 3 shows the abdominal cancer patient 
as the surgeon sees him. The surgeon is concerned 
primarily with the eradication of the cancer in 
the abdominal cavity. Cancer surgery has made 


rapid and encouraging strides over the past 
half-century, as the knowledge brought to us by 
the biochemist, the anesthesiologist, the physiolo- 
gist, and the internist has enabled us to support 
the patient so that more and more radical 
extirpation of tumors can be done without 
jeopardizing the patient’s life. A patient can now 


_ be so skillfully supported before, during and after 


an operative procedure that it seems fair to say 
that what a surgeon does at the operating table 
is governed as much by the dictates of his con- 
science as it is by the limitations of his skill and 
ability. Most of what we do in everyday life is 
governed by our philosophy, and certainly this 
is true of the cancer surgeon. The extent and 
radicalness of any operation is a reflection of the 
philosophy of the operating surgeon. 

Figure 4 depicts the way the hospital cashier’s 
department looks at the patient. Here their 
primary concern is the patient’s financial status. 


Fig. 4. As the cashier’s department sees the 


patient. 
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Fic. 6. As the family sees the patient 


Does he have the money to pay for the hospitali- 
zation ahead of him? Is his insurance in force? 
Does he truly belong in a private hospital or 
perhaps in a county institution? 

Figure 5 depicts the. way the social service 
worker sees the cancer patient. She is concerned 
primarily with the many daily expenses con- 
fronting any household, such as food and clothing 
bills, the mortgage, heat and light, telephone 
bills and car payments. 

Figure 6 shows how the patient’s family looks 
at him. Probably they alone see the patient in 
his entirety. Here is not only the breadwinner, 
but also the husband and the father, bedded 
down in a hospital with an illness that is, at best, 
confusing and terrifying for all of them. 

These are only four viewpoints and, of course, 
there could be many more. We could easily have 
depicted the viewpoint of the nurse, who is 
busily engaged with charting activities, bedside 
care, the constant battle with Levin tubes, 


catheters, intravenous tubing, oxygen adminis-— 


tration and the many other adjuvants to surgical 
therapy. We must also consider the anesthesi- 
ologist, whose concern is mainly with the pre- 
operative evaluation of the patient and the 
status of his cardiorespiratory system during the 
few hours that he is in the operating room. To 
be all-encompassing in this matter, we should 
depict the clergy’s viewpoint of the patient, 
emphasizing the condition of the patient’s soul 
as represented out of proportion to the physical 
conditions of his body. 

As was mentioned at the outset, the point of 
this discussion was not to answer a question but 
rather to pose one: “Was it worth it?” Was the 
added time that this patient spent with his 
family worth the more than the $5000.00 spent? 
Since the patient would have lived only 6 weeks 
or so after readmission had the second operation 
not been done when it was, the impersonal 
economist might ask, “Would this young family 
be better off today if the large sums of money 
necessitated by the second operation had never 
been spent?” In our effort to do what we think is 
best medically, we sometimes lose sight of the 
economics of the situation involved, and perhaps 
it does us good to pause occasionally and reflect 
on what our decisions in terms of treatment may 
mean in terms of the patient’s bank balance. 


Dr. E. W. Czerny 
1602 North Norton 
Tucson, Arizona 
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LACERATIONS AND INCISIONS: TECHNICAL CONSIDERATIONS* 


Dovetas W. Macomser, M.D. 
Denver, Colorado 


There is some general disregard, or disrespect, 
for the importance of uncomplicated lacerations 
and the more usual incisions. Unnecessary and 
irreversible damage may be wrought by the 
scalpel while thoughts are concentrated upon the 
target within, rather than upon the scar which 
will follow. Repair of lacerations and suturing of 
incisions are too often relegated to inexperienced 
assistants. John Forbes wrote an article in 1958 
entitled ‘Danger! Doctors at Work.” In it he 
stated, “Hard working conscientious doctors do 
harm when they think to do good on account of 
ignorance, misdirected enthusiasm, overcon- 
fidence, and timidity.” Applicable as this may be 
to the subject at hand, let us dedicate our dis- 
cussion to construction of minimum scars so that 
they may be favorable trademarks, not tracks. 

In a specialty dealing chiefly with surface 
injuries, tumors, deformities, disfigurements and 
deficiencies, we are often called upon secondarily 
for appraisal, repair and revision. Many problems 
have arisen unnecessarily as the direct results of 
ill-considered incisions, failure to prepare wounds 
properly for closure, timidity in extending 
wounds for inspection, foreign body removal, 
diagnosis or treatment of underlying injury, 
abuse of tissue from heavy instruments, coarse 
suture material, closure under tension, delayed 
or premature removal of stitches, or misdirected 
enthusiasm in manipulating tissues to effect 
closure when delay or skin grafting would have 
been to the patient’s advantage. Definitive 
results are more often attainable with maximum 
surgical benefit and minimum scar after one 
operation. Improved hospital facilities, better 
instruments, finer suture material with eyeless 
needles, antibiotic drugs, and blood banks are 
at our disposal. Anesthesia—local, regional, and 
general—has become a fine art. Scars comprise 
the permanent visible evidence of technical 
judgment and skill, and we need not invite 
unsightly or disabling emblems of missed op- 
portunity. 

* From an illustrated lecture presented at the 


llth annual meeting of the Southwestern Surgical 
Congress, Denver, March 30 to April 2, 1959. 


LACERATIONS 


Most distressing to patients and their relatives 
are facial lacerations. Even though small, they 
become great when appraised by the growing 
child, the doting parent, competitors in the 
marriage market or entertainment world, and 
not rarely by judge and jury. Circumstances of 
the planned operation are indeed different from 
those of the emergency room at odd hours, but 
minimum scars are nevertheless attainable in a 
high percentage of cases. Substandard results are 
most often due to one or a combination of the 
following factors: 

1. Failure to remove every speck of oil, road dirt 
or other foreign material. That which remains 
after copious washing with white soap and 
water, followed by irrigation with normal 
saline solution, can usually be scraped out or off 
with edges of safety razor blades, or picked out 
with a bayonet-pointed knife. If oil or dirt is 
ground in, defying removal, facial skin thus 
“tattooed” should be excised. 

2. Failure to excise jagged, irregular, dirty and 
‘feather”’ edges. Most wounds can be straightened 
by excision to permit exact opposition of clean 
fresh borders perpendicular to the surface. 
Except in major losses, closure may be made 
without objectionable tension after local under- 
cutting in subcutaneous tissues or upon the 
nearest fascial plane. Since closure of short 
ellipses causes the ends to rise up, extension of 
the wound along Langer’s lines is often ex- 
pedient (fig. 1). 

Skin embraced by the U-shaped scar, es- 
pecially when undercut on the short side, will 
rarely “lie down.” If the wound is small, it may 
usually be excised and thus traded for a nearly 
straight wound. When the wound is large, 
featheredges, at least, may be excised and 
unpleasant bulging minimized by moderate 
pressure dressings for several days. Gentle 
uniform pressure is desirable in all cases to 
minimize swelling and tension on stitches and to 
facilitate circulation (fig. 2). 

3. Dislocation and misalignment of tissues. It is 
surprising how often one sees staggered scars 
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Fig. 1. Above, hypertrophied sear left after 
secondary healing of featheredged wound which 
might have been primarily excised, circumstances 
permitting. Below, minimum scar after excision 
and extension of ends of wound to effect smooth 
closure. 


Fig. 2. Above, U-shaped scar resulting from 
closure without removal of featheredge, and ap- 
parently without postoperative pressure. Below, 
minimum scar from secondary excision and 
straightening. 


on lip borders, eyebrows, eyelids, and edges 
of nostrils and ears. After a wound so located igs 
prepared for closure, its critical points should be 
opposed first, and the wound spaced with inter- 
rupted sutures. 


INCISIONS 


Elective incisions are sometimes placed so as 
to create disability greater than the condition 
they are designed to correct. Langer’s lines may 
be forgotten, or perhaps vaguely and inaccurately 
recalled. Major flexion creases and lines of 
expression may be respected, but extension 
creases are often ignored and the “grain of the 
skin” disregarded where lines are absent or 
inconspicuous. Incisions too often are made 
parallel to the direction of underlying muscles, 
tendons, major nerves or blood vessels after 
theoretic reasoning that deeper structures are 
then in less danger of being damaged. The best 


defense against this hazard, of course, is knowl- . 


edge of the regional surgical anatomy. Ample 
incision in, or parallel to, the flexion and extension 
creases may be made more or less perpendicular 
to the direction of underlying muscles and 
tendons and extended with impunity to permit 
adequate exposure and handling of deep 
structures. 

A chart or diagram of Langer’s lines need not 
be consulted if one remembers that when a 
muscle contracts, the overlying skin relaxes, 
forming wrinkles or folds perpendicular to the 
underlying mobile structures. The surgeon has 
but to study the lines of expression upon his or 
another’s face and to remember that the majority 
of muscles upon trunk and extremities run 
longitudinally. Therefore, scars in general will be 
more favorable cosmetically and freer from 
hypertrophy and dysesthesia as they are made in, 
or parallel to, natural lines upon the face and 
flexion and extension creases about joints, and 
are transverse upon neck, trunk, arms and legs. 
Exceptions must be made over certain massive 
muscles, such as the pectorals, and according to 
expediency and technical requirements in ex- 
posing deeper structures and in exploring body 
cavities. Our point is that an incision should 
never be made without foreseeing the damaging 
effects of poorly placed scars. Whenever possible 
they should be located where they will not be 
bent, stretched or exposed to trauma. Classi¢ 
errors are almost too numerous to mention. 
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Fic. 3. Exquisitely sensitive hypertrophied 
sear created surgically in attempt to repair the 
motor thenar branch of the median nerve and the 
flexor pollicis longus tendon. 


A common misadventure in hand surgery is the 
iatrogenic scar which crosses a palmar flexion 
crease. The operator may be aware of this, yet 
err in carrying his incision proximally across 
transverse creases of the wrist (fig. 3). Likewise, 
good surgical principles are violated when the 
surgeon incises the dorsal side of hand and wrist 
through incisions parallel to tendons but across 
extension creases (fig. 4). 

Everyone is aware of generally favorable 
transverse scars over the thyroid gland, but too 
often we see a touchy hypertrophied vertical 
sear where tracheotomy has been performed or 
tracheostomy maintained when a_ transverse 
incision would have served as well or better. 

Painful paresthesia may affect an entire region 
supplied by an involved cutaneous nerve, per- 
haps most frequently on extremities near major 
joints, along the spine and over the ribs. A good 
example is an exquisitely sensitive scar over the 
popliteal space, curved but not enough to avoid 
bending, tension, hypertrophy and hyperes- 
thesia (fig. 5). 


LACERATIONS .AND INCISIONS 


Fig. 4. Above, hypertrophied sensitive scar 
from excision of ganglion through longitudinal, 
instead of transverse, incision. Below, thick scar 
from a less timid but equally objectionable in- 
cision. It constituted an obstacle to her employ- 
ment as an airlines hostess. 


Even between the joints, longitudinal incisions 
invite disaster. Figure 6 shows an unfortunate 
trade of a vaccination scar for a hypertrophied 
surgical scar, and figure 7 shows an identically 
located minimum excisional scar in place of a 
tattoo which lent itself to transverse excision and 
closure without objectionable tension, after wide 
subcutaneous undermining. Excision in stages 
may be disappointing in large cutaneous tumors, 
such as pigmented or vascular nevi, or a tattoo 
as shown in figure 8. A longitudinal scar, both 
widened and hypertrophied, had been the result 
of partial excision. Little imagination is required 
to picture the result of further excision, with 
closure necessarily longitudinal and under even 
greater tension. One excision and application of 
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Fig. 5. Unstable hypersensitive scar after ex- 
cision of Baker’s cyst of popliteal space. Dotted 
line indicates an incision which would probably 
have permitted better exposure and left a trouble- 
free sear. 


Fig. 6. Unsightly keloid scar, still growing, 
after excision of vaccination scar. Transverse 
sear would probabiy have been minimum (fig. 7). 


an intermediate split skin graft is the obvious 
expedient approach to problems of this sort. 

To emphasize the price of thoughtlessness in 
placing incisions, note the irreversible dis- 
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Fig. 7. Above, shades of a Saturday night at 
the wharf. Below, minimum scar from transverse 
excision. 


figurement from scars in figure 9. They were the 
result of surgical dealing with gynecomastia, 
obviously cured through incisions which would 
have been less inappropriate on female breasts. 
The youth was more distressed by the scars than 
he had been by the dysgenesis. Figure 10 shows 
correction of an identical case with negligible 
scars in two-thirds of the circumference of each 
nipple. 

The cause of keloid is not known, but a few 
facts are conspicuous. It is more apt to occur 
where healing is retarded for any reason as in 
burns, infected wounds, closure under tension, 
in secondary surgery, or where closure has been 
forced or attempted without benefit of skin 
grafting after tissue has been lost or destroyed. 
Also, hypertrophied scar or keloid is oceasionally 
seen in midline wounds or incisions, a good 
example of which is over the sternum where 
scars from acne are better left alone. Also, it is 
not rare to see a ropey midline abdominal scar 
and a minimal rectus or McBurney scar in the 
same patient. Since blood vessels and nerves 
peter out as they approach the midline and since 
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Fig. 8. Above, widened hypertrophied scar 
typical of longitudinal incision on an extremity 
with closure under tension. Below, minimum 
residual defect from excision and intermediate 
split skin graft in same location. 


tissues with substandard nerve or blood supply 
show retarded healing, we may have at least a 
partial explanation for these bad scars. A practical 
deduction is this: avoid the midline if an off- 
center incision will serve the purpose. 


CLOSURE OF THE WOUND 


Once a traumatic wound is cleansed, explored 
and debrided, or an incision is planned and 
made, closing the wound is not a minor re- 
sponsibility. It is no favor to a trainee to let him 
practice wound closure without supervision. This 
depreciates the importance of the procedure. 
Future errors are more apt to be committed by 
him than by the neophyte thoughtfully indoctri- 
nated in planning, closure and dressing. It is 
your job to teach him to handle tissue gently, to 
avoid crushing and closure under tension, and 
to use only lightweight instruments and _ fine 
suture material and needles. Your respect for 


LACERATIONS AND INCISIONS 149 


the procedure will engender his regard for 
technical refinement and, if he is made of the 
stuff you would one day trust to operate upon 
you or your family, will help him get off to a 
better start in any branch of surgery. 


Fic. 9. Scars more objectionable to the patient 
a = mild gynecomastia for which they were 
traded. 


Fic. 10. Before and after correction of gyne- 
comastia through incisions in two-thirds of the 
circumference of each nipple. Scars are not no- 
ticeable. 
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Fig. 11. Left. Diagram of interrupted stitches used to “‘space’’ the wound, 4-0 or 5-0 nylon. Right. 
Photograph of typical facial wound on third day. Note vertical half mattress stitches, knots showing 
only on side toward midline. Continuous stitch of 6-0 nylon shows its versatility—mattress, shallow, 
deep, far, near as required to effect exact opposition of edges. Scar line is practically invisible. 


. Whether or not a patient has general anes- 
as thetic, I strongly favor infiltration of wound 
edges with local anesthetic containing a few 
drops of 1:1000 epinephrine. It controls small 
nuisance bleeding, minimizes consumption of 
other anesthetic agents, and enhances _post- 
operative comfort. Before incisions are made, 
especially those carefully planned with markings 
of a dye, skin and subcutaneous tissues are 
infiltrated through a long needle. My choice is 
1 per cent Xylocaine with epinephrine; it is 
fast, profound and lasting. In a few instances, 
the lasting qualities have been disturbing to 
both sensory and small motor nerves, as the 
upper branches of the facial nerve. However, no 
side effects have, in my experience, failed to clear 
5 up within several days. Many anesthetists have 
a told me that they wish more surgeons would 
r invoke the expediency of local, along with 
general, anesthesia. 

In deep wounds it is well to oppose subcu- 
taneous tissues with buried stitches. Chromic 
catgut 4-0 should be placed with knots on the 
deep side, and a small bit of corium may be 
included to stabilize the skin. Dead spaces are 
occupied and depression of cutaneous scar 
avoided by manipulation and securing of at- 
tached pedicles of adjacent fat. 

Skin edges should be aligned, located, and 
spaced with a few interrupted stitches of the 
finest mono-filament suture with swedged-on 
needle that will do the job. Size 4-0 or 5-0 for 
interrupted and 5-0 or 6-0 for continuous stitches 
are my choice. Mattress stitches, vertical or mod- 


ified, provide assurance against inversion of 
edges. The half or buried mattress may be left 
in the wound for seven or eight days, since it. 
does not leave crossmarks. A continuous stitch 
requires very little time, even on long or multiple 
wounds, it is very versatile—shallow, deep, far, 
near, reverse, backtrack, mattress, intracu- 
ticular—and will oppose edges exactly. Removal 
in two to four days is quick and painless (fig. 11). 

Dry dressings of fine-mesh gauze do not stick 
objectionably, nor do they cause maceration or 
encourage stitches to cut in. Gentle pressure, 
immobilization, and elevation of extremities 
minimize edema and enhance postoperative 
comfort. 


DISCUSSION 


Repair of every laceration, big or small, is 
important to the patient. It is our responsibility, 
as well as our opportunity, to perform the work 
as well as it can be done. Whenever safe, feasible 
and possible, maximum surgical benefit should 
be sought as a primary result. Let us “think to 
do good” and do it, not inadvertently doing 
harm instead of, or in addition to, the benefit 
that we anticipate. Surface wounds provide 
incomparable opportunities to watch the healing 
process. Thus, they are an excellent teaching 
medium. With superior equipment and fine 
instruments readily available, may we always use 
them thoughtfully. Among ourselves and the 
young surgeons to follow, we will thereby dispel 
ignorance, properly direct enthusiasm, avoid 
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overconfidence, and replace timidity with self 
assurance. 

Perhaps this sounds like a great deal to expect 
from treatment of lacerations and incisions. But 
where is there a better place to start and finish a 
job of surgery? 


CONCLUSIONS 


1. Remember Langer’s lines, follow them 
whenever possible, and never cross flexion or 
extension creases or lines of expression. 

2. It will be to the advantage of patient, 
surgeon and anesthetist to inject skin and in- 
filtrate subcutaneous tissues with a local anes- 
thetic containing from 4 to 10 drops of 1:1000 
epinephrine per ounce. 
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3. Do not hesitate to undercut in subcutaneous 
fat or upon the nearest fascial plane if it will 
facilitate cleansing, diagnosis, debridement, 
exposure, and closure without distortion or 
tension. 

4. Trim and straighten jagged, dirty, thin or 
“feather” edges, removing all foreign material 
from the skin. 

5. Acquire the habit of handling skin edges 
with small sharp hooks. 

6. Space the wound with vertical half mattress 
stitches. 

7. Finally, develop the habit of finishing your 
closures with the very fine continuous stitch. 


1800 High St. 
Denver, Colorado 
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THE EFFECT OF TREATMENT FOR CHRONIC ANEMIA ON RESPIRATORY 
DYNAMICS* 


K. O. Apwan, M.D., ano B. J. Witson, M.D. 


Dallas, Texas 


Whole blood transfusions are commonly given 
just before surgery in order to lessen the surgical 
risk in persons with chronic illness and anemia. 
The assumption is that an increase in hemoglobin 
concentration to an arbitrary normal is associated 
with an improvement in the total physiologic 
state. 

Controlled animal experiments were performed 
in which some aspects of respiratory function 
were measured after the correction of anemia by 
blood transfusion in order to determine whether 
by these parameters the individual was made 
better or worse. Part I of this report includes a 
description of experimental procedures and of the 
finding in animals that the functional properties 
of the lungs are diminished after repair of chronic 
anemia by whole blood or red cell transfusions. 
The second part consists of clinical examples and 
observations which correlate well with the experi- 
mental results and which tend to emphasize the 
possibility that impairment of respiratory func- 
tion may follow the rapid repletion of chronic red 
cell deficit. 


PART I. EXPERIMENTAL DATA 


Methods. Large mongrel dogs were made ane- 
mic by removing from 75 to 200 ml. of blood from 
a femoral artery each day. These hemorrhages 
were not attended by changes in blood pressure. 
The plasma was separated and returned to the 
femoral vein. After a mean cumulative volume of 
blood equivalent to 3.6 per cent of body weight 
had been removed, the mean hematocrit fell from 
47 to 24. The development of this anemia took 
from 8 to 10 days. 

The dogs were lightly anesthetized with intra- 
venous sodium pentobarbital. An intrapleural 
cannula was inserted intercostally in such a man- 
ner as to insure the maintenance of a closed chest. 
By means of a sidearm this cannula was connected 
to one side of a Decker aviation differential pres- 
sure meter and also to a water manometer. 
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Through a tracheotomy a tracheal cannula was 
inserted and similarly connected to a water ma- 
nometer and to the differential pressure meter. The 
differential pressure meter was connected to a 
Sanborn two-channel recorder. In this way the 
airway-intrapleural pressure difference could be 
read directly and also recorded permanently. In 
addition, the absolute pressures in the airway and 
intrapleural spaces could be independently read. 
The open end of the tracheal cannula was con- 
nected to a spirometer system containing a soda 
lime cannister and a directional blower which ob- 
viated the need for valves to direct gas flow and 
to minimize dead space. A Cambridge helium. 
analyzing cell attached to a meter was included 
in the closed spirometer circuit for determining 
mid-capacity lung volume according to the 
method of Meneeley.! The spirometer excursions 
and slope were recorded on a kymograph from 
which tidal air, respiratory rate, minute volume 
and oxygen consumption were determined. A fine 
mesh low resistance screen was inserted into the 
closed circuit at the outlet from the tracheal can- 
nula and connected to a pneumotachometer with 
a direct writing recorder. The velocity of air 
movement was determined according to calibra- 
tion of the pneumotachograph, and, by use of a 
planimeter, the volume of air moved could be 
calculated. The blood pressure was recorded by a 
femoral cannula attached to a mercury manome- 
ter. Hematocrits were determined by the method 
of Wintrobe using femoral arterial blood. 

After all of the control measurements were 
performed, the dogs were given either compatible 
whole blood or packed red cells through the fe- 
moral vein. The red cell mass infused in each in- 
stance was equal to the red cell mass that was 
removed during the repeated small hemorrhages. 
Many of the measured variables were continu- 
ously recorded, but the total lung volume meas- 
urement was repeated only after completion of 
the infusion. Lung compliance was determined by 
relating tidal air to the pressure difference be- 
tween the tracheal airway and the intrapleurai 
space that was developed during inspiration. 
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TABLE 1 


Correction of chronic anemia by infusion of whole 
blood or red cells 


Mean Value 
% 

Mematocrit........... 24 47 +96 
Mid-capacity lung 

volume (cc.)........ 1275 1111 —13 
Lung compliance (cc./ 

Oxygen consumption 

foo. /min.)............| 129 119 —8 
Maximal inspiratory 

velocity (L./min.). . 17.9 15.4| —14 


Results. The quantitative summary in table 1 
indicates that the measured respiratory mechan- 
ies and the rate of oxygen consumption were 
impaired by the intravenous administration of 
whole blood or red cells to anemic dogs. There 
was no apparent difference between red cells only 
and whole blood in the degree of breathing im- 
pairment that followed the intravenous infusion, 
but the groups were not numerically adequate for 
conclusive evidence on this point. When their 
respiratory efficiency was computed by relating 
the tidal air to the intrapleural pressure excursion 
during an entire respiratory cycle, 4 out of 5 
animals were less efficient in moving air after the 
hematocrit was restored to normal. 

The mean falls in pulmonary compliance (P = 
02) and in total lung volume (P = .05) were sig- 
nificant at the .05 level. The mean decreases in 
oxygen consumption and maximal inspiratory 
velocity in these five dogs were not significant 
(P = 0.1).* The correction of anemia was accu- 
tate in that the mean hematocrit was 47 before 
the bleedings, 24 after the bleedings and then was 
restored to 47 by the replacement therapy. 

Although each of the animals served as its own 


control in these experiments, there still were pos- . 


sibilities that changes in the mechanics of res- 
piration were due to time in the supine position, 
anesthesia, or the methods employed. It was 


* An additional six experiments have been done 
and the mean changes in oxygen consumption and 
Maximal velocity in the entire group of 11 dogs 
are significant. 
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possible that a whole blood transfusion given to 
an acutely bled animal might cause the same 
changes. These possibilities were tested by con- 
trol experiments. It was found that light anes- 
thesia given over periods of time longer than 
those employed in the experimental dogs was 
not attended by changes in respiratory dynamics. 
In the experiments which are the basis of this 
report, anesthesia was maintained at a light 
plane with minimal changes in respiratory rate 
during the course of the experiment. 

A great change in the depth of anesthesia which 
caused slowing of respiration in control dogs was 
observed to be accompanied by an improvement 
in compliance and no change in mid-capacity lung 
volume as oxygen consumption and maximal ve- 
locity fell. The pattern of these changes is entirely 
different from those incident to transfusion and 
should cause no confusion in the interpretation 
of the results. 

Many other experiments have been performed 
using the same apparatus in the past two years, 
so it is known that these results are not artifacts 
of method or apparatus. The changes in the me- 
chanics of respiration given in this report are not 
a nonspecific function of transfusion for it has 
been found that the immediate reinfusion of blood 
to a dog made acutely anemic by phlebotomy 
does not cause impairment of breathing dynamics 
or a fall in oxygen consumption. 


DISCUSSION 


The loss of pulmonary volume after transfusion 
in these dogs was probably due to the reciprocal 
increment in the volume of blood in the lungs. 
The decreased lung compliance with diminished 
velocity of air movement are also indicative of 
the impairment of pulmonary function which at- 
tends changes in the physical properties of the 
lungs incident to pulmonary congestion. It is pos- 
sible that bronchial narrowing or obstruction 
could account for the diminished index of com- 
pliance, but if this were true one would expect an 
increase in the viscous resistance to airflow. An 
index of viscous resistance is obtained by relating 
the maximal inspiratory airway-intrapleural pres- 
sure differential to the maximal inspiratory ve- 
locity of airflow; this mean value actually fell, 
indicating that resistance to flow was less after 
correction of anemia and that the fall in compli- 
ance was, in fact, almost entirely due to changes 
in the physical properties of the lungs. 
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The development of congestion followed trans- 
fusion, even though the mass of previously lost 
red cells was accurately replaced. No red cell vol- 
ume overload, relative to the previous normal 
state, was produced. Some circulatory volume 
overload could have been obtained with whole 
blood transfusion when no plasma was lost during 
the development of anemia, but overload cannot 
explain the loss of elasticity in the lungs when 
packed red cells were used for replacement. 

Since the immediate replacement of shed blood 
does not cause comparable changes of pulmonary 
compliance, the rate of replacement relative to 
the rate of loss would appear to be one determi- 
nant of functional circulatory overloading after 
correction of red cell deficit. Observations made 
by Mollison? serve to explain this phenomenon. 
From 700 ml. to 2000 ml. of plasma given intra- 
venously in 7 to 25 minutes to normal persons is 
followed by losses of equivalent volumes of 
plasma from the vascular tree in one hour. Similar 
volume adjustments are made by plasma extru- 
sion when whole blood or concentrated red cells 
are infused in normal persons. However, in the 
anemic individual this ability to adjust to volume 
changes after transfusion is impaired, so that 
comparable volume adjustments of plasma extru- 
sion require up to 20 times longer than in the 
nonanemic person. 

In addition to the inability to modify sudden 
expansions of circulating blood volume, chroni- 
cally anemic individuals manifest other circula- 
tory adjustments which are conducive to the de- 
velopment of pulmonary congestion after blood 
transfusions. An increased venous pressure and 
an increased cardiac output were found in asso- 
ciation with chronic anemia by Sharpey-Schafer,’ 
and intravenous infusions provoked an inordinate 
rise in venous pressure without an increment in 
cardiac output. 

Perhaps the fall in oxygen consumption seen in 
these animals after transfusion is explained by 
Sharpey-Schafer’s observations, in which a fall in 
cardiac output and an increased circulation time 
attended transfusion in anemic subjects. It is not 
likely that a diffusion block in the lungs occurred 
to lower oxygen consumption because determina- 
tions of arterial oxygen saturation did not reveal 
decreased saturation after correction of anemia. 

Another factor which contributed to the loss of 
lung compliance in the transfused dogs was the 
rise in red cel] concentration. The femoral arterial 
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hematocrit rose from 24 to 47. Probably a change 
of similar magnitude occurred in the red cell con- 
centration of the pulmonary bed. Previous experi- 
ments that were reported from this laboratory 
demonstrated that lung stiffening attended a rise 
in pulmonary hematocrit even when there was no 
increase in circulating blood volume.* 


PART II. CLINICAL DATA 


The following are case histories of four patients 
in whom we have seen pronounced respiratory 
insufficiency after blood transfusions. The first 
case depicts death as a result of respiratory failure 
and the second case describes a patient in whom 
respiratory distress occurred, but who recovered. 
The third case demonstrates respiratory failure 
in an individual with other pulmonary and renal 
complications. The fourth case describes a patient 
who suddenly developed severe respiratory em- 
barrassment and subsequently recovered. 


CASE REPORTS 


Case 1. L. J. F., a 50-year-old white man, was 
admitted to Parkland Memorial Hospital on Jan- 
uary 28, 1958. In 1953 the patient was admitted for 
cirrhosis and portal hypertension with bleeding 
esophageal varices, and a portocaval shunt was 
done at that time. He had done well until 3 months 
before the present admission when he began to 
note epigastric pain, ‘“‘fainting’’ spells on two oc- 
casions and occasional tarry stools. He had had 
one massive tarry stool just before admission. 

His hemoglobin concentration on admission was 
8.4 gm. per cent and he was given 1000 ml. of whole 
blood during the first 24 hours of treatment. Seven 
days later x-ray diagnosis of a posterior duodenal 
ulcer was made. He again developed massive 
melena, was given 1500 ml. of whole blood and a 
subtotal gastrectomy was done. An additional 1000 
ml. of blood was given during operation to replace 
blood loss, and the hemoglobin concentration after- 
ward was 7.6 gm. per cent. 

For the next 48 hours the patient did fairly well 
except for slight serosanguineous discharge at the 
wound drain site. The next day he began to bleed 
briskly from the drain site and was taken to sur- 
gery where the wound was reopened and an arterial 
bleeding point ligated. The patient was normoten- 
sive throughout the procedure and 1000 ml. of 
blood were given after operation. The postopera- 
tive hemoglobin concentration was 9.0 gm. per 
cent. 

Soon after completion of the transfusions he 
developed signs of progressive respiratory diffi- 
culty with cyanosis, intercostal retraction and de- 


|. 
ere 
th 
pr 
for 
su 
in 
10 
ate 
tiv 
of 
cor 
( 
adr 
ten 
fati 
pre 
pne 
his 
5 2w 
ons 
dg and 
in 2 
A 
cen 
The 
only 
100/ 
The 
side 
reve 
epis 
rece 
hem 
a la 
Tl 
= gery 
proc 
was | 
whol 
pre-e 
reco 
respi 
: and | 
the 
inspi 
and | 


l. 26 


ange 
con- 
peri- 
itory 
rise 
aS No 


ients 
utory 

first 
ilure 
rhom 
ered. 
ilure 
renal 
tient 


March 1960 CHRONIC ANEMIA AND 


ereased breath sounds. No rales were heard and 
the chest was resonant to percussion. The blood 
pressure was 80/40. A tracheostomy was per- 
formed, followed by employment of positive pres- 
sure breathing with immediate improvement 
jn ventilation and blood pressure increase to 130/ 
100. The improvement lasted for only a short time. 
He then became unresponsive and cyanotic and 
soon expired. 

Autopsy findings revealed severe congestive 
atelectasis of both lungs with only focal obstruc- 
tive atelectasis and no pulmonary edema. 


Comment. This patient was given a transfusion 
of 1000 ml. of whole blood when few signs of hy- 
povolemia existed. He then developed pulmonary 
congestion that was rapidly fatal. Autopsy find- 
ings were consistent with the clinical impression. 


Case 2. F. J. P., a 54-year-old white man, was 
admitted to Parkland Memorial Hospital on Sep- 
tember 18, 1956, complaining of weakness and easy 
fatigability. He had been in the hospital 7 months 
previously at which time he underwent a left 
pneumonectomy for carcinoma of the lung. Since 
his discharge he had done well until approximately 
2 weeks before this admission, when he noted the 
onset of generalized weakness, mild hematemesis 
and tarry stools. He reported a 10-lb. weight loss 
in 2 months. 

At the present admission, hemoglobin con- 
centration was reported as less than 3 gm. per cent. 
The patient was alert and able to walk around with 
only mild shortness of breath. Blood pressure was 
100/60, pulse rate 104 and respiratory rate 24. 
There was absense of breath sounds on the left 
side of the chest, but auscultation on the right side 
revealed no abnormality. 

Shortly after admission the patient had a small 
episode of hematemesis and in the first 24 hours he 
received 1500 ml. of whole blood, after which the 
hemoglobin concentration was reported as 7 gm. 
per cent. An upper gastrointestinal series revealed 
a large gastric ulcer. 

The following day the patient was taken to sur- 
gery and a subtotal gastrectomy was performed 
Without difficulty during the 3-hr.-and-32-min. 
procedure. Estimated blood loss during operation 
was 600 ml., and the patient was given 1500 ml. of 
whole blood to replace loss and to help correct his 
pre-existing anemia. Shortly after arrival in the 
recovery room, the patient became cyanotic, his 
tespiratory exchange was poor with a rate of 30, 
and marked intercostal retraction was noted on 
the right. Pulse was 140, blood pressure 136/76, 
inspiratory rales were present on the right side 
and breath sounds were decreased, but no venous 
distention was present. Hemoglobin concentra- 
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tion at this time was 10.8 gm. per cent. Tracheos- 
tomy was done and the patient breathed through 
a Jefferson ventilator. Rales cleared and the pa- 
tient’s color became much better, but he was still 
unable to do his own breathing without the help 
of the positive pressure machine. After the first 
24 hours the patient’s condition improved greatly 
and he could breathe without the aid of inter- 
mittent positive pressure breathing. The trache- 
ostomy tube was removed 5 days postoperatively. 


Comment. This patient had probably been ane- 
mic for several weeks and had tolerated it well. 
He was normotensive and, although weak, was 
able to walk alone, exhibiting only slight short- 
ness of breath upon exertion. The rapid transfu- 
sion of 3 L. of whole blood in 72 hours before and 
during surgery was unnecessary and probably 
harmful since it is known that a chronically ane- 
mic individual cannot handle a rapid expansion 
of his circulating volume? 


Case 3.T. R., a 70-year-old white man, was trans- 
ferred to Parkland Memorial Hospital on June 2, 
1958. He had been well until approximately one 
year before admission, when he developed oc- 
casional dark stools, change in bowel habits and 
intermittent passage of bright red blood through 
the rectum. Two weeks before admission, the 
patient saw his local physician for severe lower 
abdominal cramping pain and constipation. Car- 
cinoma of the sigmoid colon was found at examin- 
ation. After his anemia was corrected by whole 
blood transfusion, the patient was taken to sur- 
gery and an abdominoperineal resection was per- 
formed. The patient spent several hours in 
“shock” despite whole blood transfusion at the 
operating table. He did fairly well for one week, 
but then developed intestinal obstruction and was 
returned to surgery for laparotomy and lysis of 
adhesions. Hypotension again developed post- 
operatively and was treated with whole blood 
without immediate benefit. Three days after this 
operation the patient was referred here with renal 
failure and marked respiratory insufficiency. 

On admission the patient was found to have 
mild cyanosis, with pulse 118, blood pressure 100/ 
80, respiratory rate 22, decreased breath sounds 
and no rales on auscultation. Percussion of the 
chest revealed only hyperresonance throughout. 
The mild acidosis, volume deficit and electrolyte 
dilution were corrected and the patient seemed to 
improve. 

On the third hospital day the patient remained 
cyanotic most of the time and his respiratory rate 
was 36. A tracheostomy was done with immediate 
relief. However, this lasted only a short time and 
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the patient expired. Autopsy findings, in addition 
to his renal disease, were marked pulmonary con- 
gestion and early bronchopneumonia. 


Comment. Although we did not have the op- 
portunity to observe the early course of this pa- 
tient, it is likely that had the second procedure 
not been necessary, the early transfusions alone 
might not have brought on the respiratory failure. 
In this case, the congestive atelectasis, noted 
clinically and at autopsy, was associated with 
renal failure and mild bronchopneumonia, neither 
of which is necessarily fatal. However, congestive 
atelectasis superimposed on these conditions 
proved overwhelming and he followed a rapid 
downhill course. 


Case 4. C. H., a 66-year-old white man, was ad- 
mitted to Parkland Memorial Hospital on Decem- 
ber 10, 1958, in an unresponsive condition. Past 
history was significant in that he had had a perfo- 
rated ulcer surgically treated 17 years ago, epi- 
gastric burning pain for the past 5 to 6 years, and 
tarry stools for 5 to 6 months. He had passed bright 
blood through the rectum for 6 days before ad- 
mission. Physical examination revealed a blood 
pressure of 70/50, respiratory rate of 40 and a 
pulse of 120. The patient was in a comatose state. 
Hemoglobin concentration at this time was 3.4 
gm. per cent. A transfusion of 1000 ml. of lactated 
Ringer’s solution was administered intravenously, 
and during the next 6 hr. the patient received 500 
ml. of whole blood and 600 ml. of packed cells. 
Shortly after the first unit of blood was admin- 
istered, the patient became more responsive, 
seemed much improved, and the blood pressure 
rose to 115/54. After the infusion of the total 
amount of blood, the patient’s respiratory rate 
suddenly rose from 26 to 50. Acute respiratory 
insufficiency was obvious as manifested by marked 
intercostal space retraction and bilateral coarse 
rhonchi and wheezes. Blood pressure was 110/70, 
pulse was 140, skin was cold and clammy, periph- 
eral veins were not distended, and cyanosis was 
marked. A blood saturation test showed marked 
desaturation of arterial blood; the hemoglobin 
determination showed a concentration of 8 gm. 
per cent. Venous pressure was normal and urine 
output was adequate. X-ray examination at this 
time showed a patchy infiltration on the right in 
the lung field, but no evidence of pulmonary 
edema. Intermittent positive pressure breathing 
was started with some immediate benefit, which 
disappeared after cessation of the positive pres- 
sure. Tracheostomy was performed using a cuffed 
tracheal tube and reinstitution of continuous 
intermittent positive pressure breathing. Within 
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the next 30 min. there was marked improvement. 
The patient was alert and responsive, the respira- 
tory rate was 26, cyanosis had completely dis- 
appeared, and no further respiratory difficulty 
was noted. 

Plasma volume determination during the acute 
phase by the radioactive iodinated serum albumin 
method was 4000 ml. and the circulating red cell 
volume by the radioactive chromate method was 
1400 ml. The total body hematocrit was 26 and the 
peripheral venous hematocrit was 36. 


Comment. This is a patient admitted with 
chronic anemia and some acute blood loss, who 
was treated with an infusion of a mass of red cells 
equal to approximately one-half of his normal 
circulating red cell mass. He subsequently devel- 
oped pulmonary congestion with decreased com- 
pliance. Rapidly instituted positive pressure 
breathing was responsible for his survival. 


DISCUSSION 


The four case histories presented are typical - 


clinical examples of decreased pulmonary com- 
pliance after rapid administration of blood to the 
chronically anemic patient. The clinical findings 
correlate well with the experimental findings that 
were noted in the laboratory. 

In the treatment of anemia which has devel- 
oped over a relatively long period of time, it ap- 
pears certain that rapid replacement of the red 
cell mass by whole blood or packed cell trans- 
fusion is detrimental to the pulmonary function 
of the patient. It is preferable to treat chronic 
anemia in a leisurely fashion utilizing parenteral 
iron therapy. Decreased pulmonary compliance 
in the repair of chronic anemia has not been noted 
in those patients who were treated with packed 
cell transfusions given at one- or two-day inter- 
vals. Several patients have been observed to have 
tachypnea and mild distress after transfusion of 
only 500 ml. of blood. It is thought that had the 
transfusions been in greater quantity, these pa- 
tients, too, would have developed the severe signs 
of decreased pulmonary compliance. 

Many physicians, upon seeing a patient with a 
surgically correctable lesion and malnutrition, 
weight loss, and chronic anemia, advocate giving 
large amounts of whole blood preoperatively. For 
example, Zollinger has stated that debilitated 
patients with chronic anemia may require 100 ml. 
of whole blood per pound of weight loss preop- 
eratively.> From these studies it is thought that 
large transfusions may change the physical prop- 
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erties of the lungs and enhance the respiratory 
risks of general anesthesia and major surgical 


procedures. 


SUMMARY 


1. Abrupt accurate replacement of chronic red 
cell deficit by whole blood or packed cell trans- 
fusion is attended by changes in the physical 
properties of the lung which impair the mechanics 
of breathing. 

2. Correction of a low hemoglobin concentra- 
tion or hematocrit to an arbitrary normal level 
does not necessarily improve the physiologic state 
of the individual. 

3. Four case histories are presented to show 
clinical evidence of respiratory failure after imme- 
diate correction of a low hemoglobin concentra- 
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tion and operation in the chronically anemic 
patient. 


Dr. K. O. Adwan 
Parkland Memorial Hospital 
Dallas 19, Texas 
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PLASTIC REPAIR OF EXSTROPHY OF BLADDER COMBINED WITH 
BILATERAL OSTEOTOMY OF THE ILIA: PROGRESS REPORT 


W. G. Suuttz, M.D. 


Tucson, Arizona 


This is a four-year progress report on the first 
case in which these procedures were carried out. 


Fic. 1. X-ray of bony pelvis before (left) and 
after (right) surgery. 


is in her second year of school. She participates 
fully in all play activities, with no restrictions as 
to either type or amount. Nor does she wear any 
orthopedic braces, shoes, or other corrective ap- 
pliances. I understand that she is quite expert at 
jumping rope and twirling a hoop. Therefore, she 
must be classified orthopedically as having at- 
tained a perfect result. 

She has a firm and perfectly strong abdominal 


_ wall. Her intravenous pyelograms, three and one 


half years after surgery, show normal excretory 
function of each kidney with normal and equal 


Fig. 2. Posterior view of bony pelvis of a normal 3-year-old, showing suggested osteotomy lines 


This procedure was first presented two years ago 
and this same case reported.! At that time the 
patient was shown two years after surgery. It is 
now four years after surgery. 

This young lady is now barely 7 years old and 


filling of each renal pelvis and no suggestion of 
either pyelectasia or ureteroectasia. 

A cystogram shows no reflux of the media up 
either ureter, and a urinary bladder very closely 
approximating that of a person her age born 
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without any congenital defect. Her bladder ca- 
pacity now varies from 8 to 10 oz. which is a per- 
fectly satisfactory one for a youngster her age. 

She is not incontinent but when she gets the 
urge to void, she must obtain relief within a rea- 
sonable time or some dribbling will occur. 
Actually I do not consider this abnormal for a 
youngster who has barely reached the age of 
seven. Her residual urine varies from none to as 
much as 2 oz., probably depending on her need 
to void before the residual is taken. 

Figure 1 shows a tracing of an x-ray of this pa- 
tient’s bony pelvis before surgery as well as one 
after surgery on which the line of the osteotomy 
is deeply marked. This later tracing shows the 
complete correction of the widely separated 
flattened out ilia as well as the now closely ap- 
proximated pubic bones. 

Figure 2 shows the bony pelvis of a normal 3- 
year-old, posterior view, not an exstrophy case, 
on which lines have been traced from the brim of 
the pelvis to the greater sciatic notch, pointing 
out where the osteotomies should be done. Care 
must be exercised to avoid entering either the 
sacroiliac joint or the hip joint. Dr. Schwartz- 
mann has suggested that if osteotomies of the ilia 
failed to produce close approximation of the 
pubic bones, an osteotomy of the superior ramus 
of the pubis as well as of the inferior ramus of the 
pubis could be done, thus freeing the pubic bones 
for close approximation. The body of the inferior 
ramus in a 3-year-old is still just a cartilage. 

Figure 3 is a schematic drawing illustrating 
the completed construction of a urethral sphine- 
ter after approximation of the pubic bones. 

This procedure is an ideal one for a very large 
percentage of patients with this defect in that it 
(1) offers a very satisfactory solution of their 
orthopedic problem, (2) permits construction of 
anormal bladder form, (3) permits return of that 
bladder to the position it was intended to occupy, 
(4) helps promote the development of adequate 
bladder capacity, (5) permits construction of a 
strong abdominal wall, and (6) lends valuable aid 
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Fig. 3. Completed construction of urethral 
sphincter after surgery. 


to the construction of a functioning sphincter. 
All of these result in an ability to retain, initiate, 
forcefully expel, and completely cut off the uri- 
nary stream after complete emptying of the 
urinary bladder, without incontinence or drib- 
bling. 

The procedure, with suitable modifications, 
offers an ideal approach to all such cases. I be- 
lieve that, if suitably applied, a result much to be 
preferred over ureterosigmoidostomy and other 
procedures can be attained. The failures can still 
be subjected to these other methods of approach. 


1010 N. Country Club Road 
Tucson, Arizona 
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ACUTE PHLEGMONOUS GASTRITIS 


L. H. Wiixinson, M.D., A. G. II, M.D., ano V. T. Fuoyp, M.D. 
Albuquerque, New Mexico 


Acute phlegmonous gastritis, first described by 
Galen, is a pyogenic infection of the stomach wall 
which begins in a localized area of the submucosa. 
The infection may remain localized or, as ob- 
served in the majority of cases, it may spread 
throughout the submucosa, becoming a diffuse 
phlegmon. Theoretically, the condition could be 
caused by local conditions in the stomach or could 
arise from hematogenous spread of infection. 
Although its exact mode of production is un- 
known, the hemolytic streptococcus has been iso- 
lated in over 70 per cent of the lesions cultured. 
Other organisms which have been cultured in- 
clude staphylococcus, pneumococcus, Bacillus coli 
and Bacillus subtilis. 

Predisposing factors have been recorded as 
chronic gastritis, trauma, alcoholism, hard labor 
and hypoacidity, the latter condition being re- 
corded by Sundberg? in all of his cases. Cases of 
acute phlegmonous gastritis have appeared after 
tonsillitis, furunculosis, erysipelas and extraction 
of infected teeth, but in only a few instances has 
it been observed to follow septicemia. In Von 
Haberer’s® clinic, phlegmonous gastritis was ob- 
served to have occurred after surgical procedures 
on the stomach, such as gastroenterostomy. 

Acute phlegmonous gastritis is characterized 


by sudden onset of nausea and vomiting, with or | 


without diarrhea, high fever, chills, profound 
prostration and varying degrees of epigastric 
pain. In 1879, Deininger* observed that epigastric 
pain is considerably relieved when the patient 
assumes a sitting position, in contrast to the pa- 
tient with a perforated viscus, whose pain is 
increased by an erect position. Patients with 
acute phlegmonous gastritis are usually quite 
restless and exhibit generalized abdominal ten- 
derness, most marked in the epigastrium where 
varying degrees of rigidity are noted. 

Leukocyte count usually ranges between 15,000 
to 30,000 with a distinct shift to the left in the 
differential count. Only a few patients have had 
gastrointestinal x-rays done, but these have 
shown loss of mucosal folds, atony and varying 
degrees of gastric retention of the barium meal. 
The differential diagnosis usually includes per- 


forated viscus, acute pancreatitis, acute chole- 
cystic disease, gangrenous intestine and _ basal 
pneumonia. 

Acute phlegmonous gastritis occurs three times 
more often in men than in women. The majority 
of cases occur between the ages of 20 and 60. 
Until 1947, approximately 335 cases had been 
recorded and only a few cases have since been 
reported. At the University of Michigan, a study 
was undertaken of the gastrointestinal x-rays 
performed between 1949 and 1953. During this 
5-year period, 21,008 roentgenologic examina- 
tions were made. Some form of gastritis was 
diagnosed in 231 instances, but the diagnosis of 
phlegmonous gastritis was not made. In a number 
of instances, death occurred within a few hours 
after the onset of the illness. However, most of 
the patients in satisfactory general condition 
were subjected to laparotomy. 

When acute phlegmonous gastritis is encoun- 
tered, it is usually the surgeon’s first experience 
with this condition. Most surgeons have felt that 
at least a gastrotomy was indicated. Various 
surigcal procedures have been employed in an 
attempt to improve the condition of acute phleg- 
monous gastritis. In some cases ‘the gastric mu- 
cosa was incised to promote drainage and in one 
case the seromuscular opening was marsupialized. 
In general, however, a surgical attack on the 
stomach in acute phlegmonous gastritis is not 
considered to be of any particular benefit. 

As abdominal exploration is usually carried out 
in these cases, the taking of a culture should be 
stressed as the most important consideration in 
the treatment of acute phlegmonous gastritis. 
This culture is important since the patient’s re- 
covery is usually dependent upon the administra- 
tion of antibiotics, gastric decompression and the 
administration of adequate fluids and electro- 
lytes. When a chronic, circumscribed phlegmon 
is encountered, adequate subtotal resection is 
considered an acceptable method of treatment. 

Some of the more common complications of 
acute phlegmonous gastritis which have been re- 
ported are pleurisy, pericarditis, bronchopneu- 
monia, and peritonitis, the latter occurring in 
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approximately 70 per cent of the cases. When 
gastric perforation occurs, a fatal outcome is 
almost a certainty. The published mortality of 
acute phlegmonous gastritis is 90 per cent. 

A review of the literature*”” available has failed 
to reveal a reported case of recurrent acute phleg- 
monous gastritis. Also, no report could be found 
of a case in which the gastric wall had been stud- 
ied from a gross and microscopic standpoint after 
spontaneous recovery from acute phlegmonous 
gastritis. Consequently, our purpose in this dis- 
cussion is to emphasize the importance of an 
awareness of this infrequent and very serious con- 
dition and to discuss the gross and microscopic 
findings in the gastric wall of a patient operated 
nine months after recovery from acute phlegmon- 
ous gastritis. 


CASE REPORT 


A 60-year-old nulliparous white woman was 
admitted to the hospital on January 10, 1957. On 
the evening of January 8, 1957, she had eaten 
green chili rellenos, a Mexican dish. The following 
morning she was suddenly seized with nausea, 
vomiting and intense watery diarrhea. Some 
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epigastric distress was noted, but this did not 
become particularly severe until the morning of 
January 10, 1957, at which time the diarrhea 
ceased. She contacted her internist and was 
admitted to the hospital. 

The patient denied any previous similar ab- 
dominal illness, or other gastrointestinal com- 
plaints. She had had no abdominal operations. A 
careful system review revealed two interesting 
facts. The day before becoming acutely ill, the 
patient had felt as if she were “‘taking a cold’. 
In October 1956, 10 weeks before the onset of this 
acute illness, she had taken 120 0.5-gm. tablets of 
Gantrisin for a vesicular lesion of the leg. 

We first examined the patient during the after- 
noon of the day of admission. Except for evidence 
of dehydration, the abdominal examination 
revealed the only pertinent findings. The ab- 
dominal contour was moderately protuberant. 
There was generalized abdominal tenderness and 
rebound tenderness, most marked in the right 
upper quadrant and to a lesser extent in the 
right lower quadrant. There were no masses, 
scars or hernias present. There was questionable 
involuntary rigidity present in the epigastrium. 

Laboratory studies on admission showed a 


Fig. 1. Appearance of the stomach at the time of acute phlegmonous gastritis 
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white blood count of 25,250, with 87 per cent 
polymorphonuclear forms. A catheterized urine 
specimen was normal, except for 10 white blood 
cells per high power field. Serum amylase was 27 
units. 

It was concluded that the patient had an acute 
surgical abdomen, due either to appendicitis, 
cholecystitis, or gangrenous intestine. She was 
given fluids parenterally and was taken to surgery 
at 8:00 p.m. on the day of admission. When the 
abdomen was opened through an upper right 
rectus incision, a small amount of turbid, free 
peritoneal fluid was noted. The omentum adjacent 
to the stomach was hyperemic and slightly edem- 
atous. The antrum and body of the stomach were 
involved in a hyperemic edematous process which 
gave the stomach a greatly thickened character. 
The gall bladder was contracted and contained a 
2- by 3-cm. solitary gallstone. The lesser peritoneal 
sac was carefully explored through an opening in 
the gastrocolic omentum and no additional 
abnormal findings were noted. A few diverticula 
were palpable in the area of the sigmoid colon 
but otherwise, the abdominal exploration was 
normal. 


jacent to thé border of the inflammatory process, 
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We selected a point in the distal antrum, ad- 
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to make a gastrotomy opening. This opening, near 
the greater curvature in the distal antrum, showed 
the gastric wall to be normal in appearance, 
However, as we carried the incision a few centi- 
meters cephalad, we came upon an area of the 
stomach wall involved in the inflammatory 
process. In the midportion of the antrum, the 
submucosal area became white and necrotic in 
appearance, and was 7 to 10 mm. in thickness. The 
mucosa of the stomach was smooth and pink and 
did not exhibit any ulceration or evidence of 
tumor. The seromuscular layer and the mucosa 
did not seem to be involved in the “necrotizing” 
process. A segment of the gastric wall involved in 
the inflammatory process and a segment of the 
normal appearing wall were removed for micro- 
scopic study. The gastrotomy wound was closed 
and the suture line reinforced by suturing the 
upper portion of the gastrocolic omentum over the 
suture line (fig. 1). 

Immediately postoperatively, the patient was 
placed on Combiotic (0.5 gm. dihydrostreptomycin 
and 400,000 units of penicillin) injected intra- 
muscularly every 12 hr. and tetracycline, 200 mg.’ 
intramuscularly as an initial dose and then 100 
mg. every 8 hr. 

On January 13, 1957, the results of the culture 


Fig. 2. Microscopie appearance of stomach wal] showing acute phlegmonous gastritis 


contil 
hospi 
demo 

Aft 
the 
Septe 
excisi 
bladd 
gastr¢ 
a new 
em. ¢ 
this p 
the p! 
a port 
area 


Fic 
gastri 


Mar 
and s 
show 
aerog 
admit 
presc 
7 ‘inject 
Asi 
patie! 
2 and h 
q 


March 1960 


and sensitivity tests taken from the stomach wall 
showed that the organisms present, Aerobacter 
aerogenes and nonhemolytic Staphylococcus aureus, 
were inhibited by Chloromycetin. Therefore, 
administration of the antibiotics which were first 
prescribed was discontinued and intramuscular 


jnjection of Chloromycetin, 100 mg. every 6 hr., 


was given for 5 days. 

Aside from some difficulty in voiding, the 
patient’s convalescence was essentially uneventful 
and her temperature never rose above 99.6°F. She 
continued to do very well after discharge from the 
hospital. A gastrointestinal x-ray in July 1957 
demonstrated no abnormality of the stomach. 

After a planned weight loss from 182 to 164 lb., 
the patient submitted to cholecystectomy on 
September 5, 1957. The abdomen was opened by 
excising the previous right rectus scar. The gall 
bladder was removed, the site of the previous 
gastrotomy wound in the stomach identified, and 
anew gastrotomy wound made approximately 1 
em. cephalad to the previous opening. We chose 
this point of incision to avoid any reaction from 
the previous incision and to be certain of taking 
a portion of the stomach wall which was the known 
area of maximum involvement at the time of the 
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phlegmonous gastritis attack. Inspection and 
palpation of the stomach were normal. A segment 
of the wall was taken for microscopic study and 
the incision closed. The patient’s second con- 
valescence was uneventful and she has continued 
to do quite well. 

On March 21, 1959, a gastric analysis was 
performed using 50 ml. of 7 per cent alcohol as a 
test meal. The fasting specimen of gastric secre- 
tion revealed 0° free hydrochloric acid and a 
total acidity of 18°. In 45 minutes, the free hydro- 
chloric acid was 0° and the total acidity 20°. A 
gastrointestinal x-ray examination was performed 
on March 23, 1959, and revealed no evidence of 
organic disease of the upper gastrointestinal tract. 
At present, the patient is asymptomatic in every 
respect. 


The hospital pathologists, Dr. George Chaney 
and Dr. Edwin Herring,' made the two following 
reports: 


“January 10, 1957—Segments of stomach wall 
reveal an intact mucosa with relative reduction in 
glandular elements and parietal type cells. There 
is some increase in fibrous stroma and an infiltrate 


Fig. 3. Microscopic appearance of stomach wall 8 months after involvement by acute phlegmonous 


gastritis. 
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of lymphocytes, plasma cells, neutrophiles, and 
eosinophiles. The muscularis mucosa is thickened. 
The submucosa, muscle coats and serosa are 
diffusely thickened, edematous and densely 
infiltrated by lymphs, plasma cells, neutrophiles 
and scattered eosinophiles. The submucosal 
architecture is obscured by inflammatory reaction 
in some areas’”’ (fig. 2). 


Impression: Acute nonspecific granulomatous 
and atrophic gastritis. 


“September 5, 1957—Segment of stomach wall 
reveals an intact mucosa with a relative reduction 
of glandular elements and parietal type cells. 
There is moderate increase in fibrous stroma which 
is infiltrated by scattered lymphs, plasma cells 
and eosinophiles. The muscularis mucosa is intact 
and thickened. There is some increased vascularity 
of the submucosa. There is an increase in inter- 
stitial fibrous tissue in the muscle coats associated 
with scattered histocytes (fig. 3). 

“Sections of the gallbladder wall reveal the 
mucosa to be largely intact. The mucosal folds 
are flattened, thickened, anastomosed and infil- 
trated with round cells. The muscle coats and 
connective tissue layers are thickened and infil- 
trated by round cells. Several Aschoff-Rokitansky 
sinuses are noted. The sections of the appendix 
are not remarkable.”’ 


Impression: Chronic nonspecific and atrophic 
gastritis. Chronic cholecystitis. Appendix. 

Comment. The sections of the stomach sub- 
mitted in January of 1957 present a picture of 
atrophic gastritis with superimposed acute, 
nonspecific, granulomatous gastritis. The speci- 
men submitted with the gall bladder in Sep- 
tember 1957 reveals changes consistent with 
atrophic gastritis and associated mild chronic 
gastritis. No clear-cut stigmas of the previous 
acute process are identified. 


DISCUSSION 


Stieda? performed 64 gastric operations on pa- 
tients who had low acid values and 30 per cent 
developed postoperative infections. He also per- 
formed gastric surgery on 35 other patients with 
high acid values and only 2.8 per cent developed 
complicating infections. This and other similar 
observations have fairly well established the fact 
that the stomach with low acid secretion harbors 
more virulent bacteria than one whose secretion 
has a higher acid content. Since gastric analysis 
shows that the stomachs of most patients with 
acute phlegmonous gastritis have low acid con- 


Vol. 26 


tent, it seems that this could be considered a pre- 
disposing factor in acute phlegmonous gastritis, 

Fifteen years ago, the sulfonamides were re- 
garded as valuable in the treatment of acute 
phlegmonous gastritis. The patient just reported 
had taken a large quantity of Gantrisin 10 weeks 
before the onset of her fulminating gastritis, 
Whether this sulfonamide simply altered the gas- 
tric bacterial flora in an adverse manner, or had 
no subsequent effect, is unknown. 

Chili as a food is a known gastric irritant. The 
idea of this delightful (to many) dish as the pos- 
sible cause of various gastrointestinal disorders, 
such as gastritis, peptic ulcer and diverticulitis 
has fascinated physicians for some time. 

In the case presented, the previous sulfonamide 
therapy, hypochlorhydria, ingestion of a known 
gastric irritant and apparent inactive cholecystic 
disease could possibly be considered as _predis- 
posing or contributory factors, but the mode of 
action is not understood. 

In the literature,? it has been stressed that 
upon encountering acute phlegmonous gastritis, 
one should not attempt gastrectomy and this plan 
was followed in the case presented. However, it 
may well be that the gastrotomy opening which 
we made served as a means of drainage of the 
submucosal space, lending support to the idea 
that multiple incisions in the mucosa may be ben- 
eficial in relieving this condition. Nevertheless, it 
is our feeling that the important factors in the 
recovery of our patient were adequate gastric 
decompression, administration of the necessary 
fluid and electrolytes and the administration of 
antibiotics. 

The gross and microscopic appearance of the 
stomach wall, when affected with acute phleg- 
monous gastritis, is striking. Having observed the 
giant “lake” of leukocytes in the submucosa and 
about the muscle bundles in the muscular coat, it 
is surprising that so little evidence of the disease 
persists in the gastric wall nine months later. 


SUMMARY 

1. The salient features of acute phlegmonous 
gastritis have been reviewed. 

2. The need for an awareness of this infrequent, 
but very serious, condition has been stressed. 

3. A suggested rule to apply upon encountering 
acute phlegmonous gastritis is, “the simpler the 
treatment the better.”’ 

4. A case is presented wherein the patient re- 
covered from acute phlegmonous gastritis and 4 
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section of the involved gastric wall was obtained 
for microscopic study and comparison. 


Dr. L. H. Wilkinson 
801 Encine Place 
Albuquerque, New Mexico 
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ACUTE HYPERPARATHYROIDISM: CASE REPORT 


R. C. Dersysuire, M.D., RicHarp M. M.D. 


Sante Fe, New Mexico 


Acute hyperparathyroidism, a grave and fre- 
quently fatal complication of hyperparathyroid- 
ism, has seldom been recognized in the past. 
Known variously as parathyroid poisoning, para- 
thyroid crisis and hyperhyperparathyroidism,! it 
was first described by Dawson and Struthers? in 
1923. The condition is defined as acute intoxica- 
tion in hyperparathyroidism and it occurs when 
the serum calcium has passed the critical level 
which is usually stated to be 17 mg. per 100 cc. 
It is characterized by muscular weakness, anor- 
exia, nausea and vomiting proceeding to collapse, 
stupor and death. 

Including the original report of Dawson and 
Struthers? 18 cases have been found in the litera- 
ture. The majority of these have been diagnosed 
only at autopsy and the clinical significance and 
urgent nature of the condition have seldom been 
recognized. 

The reported cases are summarized in table 1. 
It will be noted that all of the 18 cases except 3 
were associated with an adenoma. The case of 
Lowenburg and Ginsburg? was caused by the 
accidental administration of large doses of para- 
thyroid extract. In the case of Hanes* and in one 
of the cases of Rogers there was only diffuse 
hyperplasia of the parathyroid glands. It is also 
noteworthy that the clinical diagnosis was made 
or suspected in only 7 cases and suitable therapy 
instituted in only 2 of these. By far the most 
dramatic account was that of James and Rich- 
ards who made a proper diagnosis in an acutely 
ill patient and performed emergency parathy- 
roidectomy which proved to be a life-saving 
operation. 

The following case is reported not only because 
of the rarity of acute hyperparathyroidism but 
also to emphasize the importance of early diag- 
nosis and possible means of prevention of the 
condition. 


CASE REPORT 


A 61-year-old white male farmer was admitted 
to the hospital on May 26, 1958. He complained of 
weakness, loss of appetite, abdominal pain and 
constipation of approximately 2 weeks’ duration. 
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He was last admitted to the hospital in January 
1958 for repair of a recurrent inguinal hernia, 
which was accomplished without incident. Fol- 
lowing this, he felt perfectly well until 2 weeks 
before the present admission when he developed 
acute anorexia, constipation and abdominal pain, 
The anorexia was unassociated with nausea or 
vomiting but he was able to eat only small 
amounts of food. At the same time he developed 
chilling sensations and his feet were cold. He 
also complained of more or less continuous pain in 
various parts of the abdomen, radiating from both 
lower quadrants to the midabdomen and epi- 
gastrium. On the day of admission he was seen by 
one of us (R. C. D.) who was struck by his appar- 
ent mental deterioration and unsteadiness of 
gait, and he was referred to the hospital for 
medical consultation. 

Review of systems revealed only transient 
severe right parietal pain during the preceding 2 
weeks, urinary frequency and nocturia for several 
weeks, and pain in the left shoulder and low back. 
Past history was otherwise noncontributory as 
was the family history. His habits were not 
unusual. 

Additional history obtained from the family 
revealed that he had not been in prime health for 
4 years, and during this period he had complained 
frequently of pain in the legs. Furthermore, 
during the past year he had experienced one 
other episode of anorexia which lasted for 2 weeks. 
However, he had been able to carry on his work 
as a farmer. 

Examination. Physical examination revealed 
nothing of significance except for tenderness to 
deep pressure in the left lower quadrant of the 
abdomen, moderate enlargement of the prostate 
and diminution of the pulses of both lower extrem- 
ities. Neurologic examination was not helpful and 
the fundi were normal. 

Laboratory studies on admission. The results of 
urinalysis were as follows: specific gravity, 1.010, 
otherwise normal; packed red cell volume, 51 per 
cent; hemoglobin, 17 gm.; leukocyte count 10,30 
with normal differential count; sedimentation 
rate, 8 mm. in 1 hour; serologic test for syphilis, 
negative; fasting blood sugar, 120 mg. per 100 ce.; 
thymol turbidity, 1.5 units; blood urea nitrogen 
screen test, normal. An electrocardiogram re- 
vealed depression of the ST segments. Total 
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TABLE 1 
Summary of case reports of acute hyperparathyroidism 
Author Date Diagnosis Made Pathology 
Dawson and Struthers?..................... 1923 Postmortem Adenoma 
Lowenburg and Ginsburg?®.................. 1932 Antemortem Parathyroid extract 
. He Siaub.and associates’*®...................... 1950 Postmortem Adenoma 
Horowitz and Berenbaum®.................. 1958 Antemortem Adenoma 
ne serum protein was 6.6 gm. with 3.6 gm. of albumin On June 1, 1958, the serum calcium was 21 mg. 
weeil and 3 gm. of globulin; the electrophoretic pattern per 100 cc. For the first time he developed fever 
baal was normal. Roentgenograms of the skull, chest, and the leukocyte count was 40,000 with a pro- 
ry as colon and stomach were essentially normal except nounced shift to the left. His condition rapidly 
a for calcification at both hilar regions and an became worse and at 4:00 p.m. emergency surgery 
apparent pleuropericardial adhesion. On May 29, was undertaken. Under intratracheal anesthesia 
mily 1958, alkaline phosphatase was 1.6 sigma units, the parathyroids were explored through a standard 
h fer serum glutamic oxaloacetic transaminase was 9 thyroidectomy incision. There was an adenoma of 
onl units; sodium, 144; chlorides, 100; potassium, 4 the right lower parathyroid which measured 4 by 
nore, mEq. per L. Phosphorus was 3.6 mg. per 100 cc. 3 by 1 cm. In spite of the relatively large size of 
ous and serum calcium was 20 mg. per 100 cc. the tumor, it was difficult to find because of its 
eck: Course. During the first 4 days of hospitalization location deep in the neck just anterior to the 
work the patient showed no apparent change. He slept prevertebral fascia near the midline. However, 
much of the time and, except for going to the his condition remained satisfactory throughout 
saled bathroom and to the laboratory for examinations, the operation and until the following morning 
a ts he remained in bed. He drank milk with his meals when at 6:30 a.m., he suddenly developed severe 
F the and requested milk at bedtime when he was given shock which did not respond to norepinephrine, 
state a pint. Neo-synephrine, hydrocortisone or whole blood 
rea On May 31, 1958, at 1:45 a.m. he was noted by intravenously. He died at 10:30 a.m. A serum 
il the nurse to be disturbed and incoherent and his calcium obtained 3 hours before death was 15 mg. 
pulse was weak. When he was examined by the per 100 cc. Urine output during the entire post- 
ta of physician 30 minutes later, his blood pressure was operative period was scanty. 
010, normal, but he complained of pain in his legs and Positive findings at autopsy were: diffuse 
| per of difficulty in breathing. His color was normal aspiration pneumonia; metastatic calcification of 
0,300 and there were no obvious signs of dyspnea. Later the kidneys, myocardium and brain; benign 
tion in the day the blood urea nitrogen (BUN) was 29 prostatic hypertrophy; and minimal osteoporosis 
nilis, mg. per 100 cc., the serum calcium was 26 mg. per of the skeleton. No additional or residual para- 
al 100ce.., and creatinine 2.6 mg. per 100cc. Arandom — thyroid tumors were found. 
on urine specimen showed a strongly positive Sulko- The adenoma was described as follows by Dr. 
: witch test. During the day the somnolence pro- Harry Ellis (fig. 1). The specimen consists of an 
: ye gressed to semistupor. He was given intravenous elongated, somewhat finger-shaped, soft, en- 
. fluids. capsulated tumor measuring 4 by 2 by 1 em. The 
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tumor has a pale yellow color and a faintly lobu- 
lated cut surface. There-are a few tiny cysts 
present in the cut surface. On microscopic exami- 
nation (fig. 2) the tumor is composed of very 
uniform, closely packed polyhedral cells having a 
faint finely granular cytoplasm. The nuclei are 
small, sharp, round and evenly staining. Bundles 
and trabeculae of cells are often divided by very 
fine, delicate connective tissue septae. In some 


Fig. 1. Gross appearance of the adenoma 
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areas coarser septae are encountered and in other 
areas spaces are apparently formed which resemble 
large lymphatic channels. The main cell type 
seems to be a chief cell, although other types are 
demonstrated. The tumor has a capsule and 
from the cytologic appearance is benign. 
Diagnosis. Parathyroid adenoma. 


DISCUSSION 


In the case reported the acute illness had a 
duration of only three weeks, although, in retro- 
spect, the patient’s family reported minor symp- 
toms lasting four years and a possible transient 
parathyroid crisis one year before death. Until 
the onset of renal failure, the sole chemical ab- 
normality was marked hypercalcemia. The alka- 
line phosphatase was normal, indicating the ab- 
sence of cystic disease of the bones.'* Likewise the 
serum phosphorus level was normal although 
this would be expected to be decreased. This find- 
ing has been attributed to renal failure’ but was 
noted in our patient when the BUN was normal. 
The outstanding feature was the rapid deteriora- 
tion which in reality began only two days before 
operation. Surgery was undertaken on a desper- 
ately ill patient in an effort to save his life. The 
postoperative calcium level of 15 mg. per 100 ce. 
attests to the parathyroid adenoma as the cause 
of the condition. Of further interest was the ex- 
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treme metastatic calcification of the myocardium 
(fig. 3) which probably led to the electrocardio- 
graphic abnormalities thought possibly to be due 
to myocardial ischemia or hypokalemia. However, 
two potassium determinations were normal. 

Several factors may have precipitated the acute 
intoxication. Before the diagnosis could be estab- 
lished the patient consumed excess calcium in the 
form of five to six glasses of milk daily. In addi- 
tion his weakness was so extreme that he arose 
from bed only for trips to the bathroom and the 
Xray department, possibly leading to increased 
mobilization of calcium from the bones. When 
dliguria supervened insufficient parenteral fluids 
were given because of fear of overloading the 
kidneys. 

The treatment of acute hyperparathyroid poi- 
soning is surgical but should be performed be- 
fore the patient deteriorates to a critical state. As 
Albright and Reifenstein' pointed out, oliguria 
and renal failure are ominous signs. It is recom- 
mended that when the serum calcium exceeds 17 
mg. per 100 cc. adequate urinary output be main- 
tained through parenteral fluids if necessary, and 
the possible use of the chelating agent, EDTA 
(ethylenediaminetetraacetic acid) or cortisone’ 
be considered in an attempt to lower the calcium 


to subcritical levels. Once the calcium level has 
been lowered, surgical exploration is the only 
definitive treatment. 

Caution is urged in the diagnostic management 
of a patient suspected of having a parathyroid 
adenoma. A low calcium intake should be as- 
sured. It is unwise to maintain complete rest, 
unless indicated by other conditions, in order to 
prevent further calcium mobilization from the 
bones. It is of interest that Snapper'® and Al- 
bright and Reifenstein! both allude to patients 
who have died suddenly before surgery, presum- 
ably from calcium poisoning. Should urinary out- 
put fall and signs of renal failure develop with 
dehydration, normal saline solution should be 
given intravenously and immediate surgery per- 
formed. 


SUMMARY 


1. Acute hyperparathyroidism is a rare and 
seldom recognized emergency condition, only 18 
cases having been previously reported. 

2. The 19th case of acute hyperparathyroidism 
presenting several unusual features is reported. 

3. Attention is directed to the emergency na- 
ture of this complication of hyperparathyroidism 
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and suggestions are offered for its prevention and 
management. 


Dr. R. C. Derbyshire 
227 East Palace Ave. 
Santa Fe, New Mexico 
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DIVERTICULAR DISEASE OF THE COLON WITH HEMORRHAGE: A STUDY OF 
78 CASES 


Wituiam C. Quinn, M.D.* 


New Orleans, Louisiana 


In 1953, we!® made a study of patients having 
complications of diverticulitis or diverticulosis of 
the large intestine and requiring admission to 
Charity Hospital in New Orleans during the pre- 
ceding 10 years. Of these patients 37 (49 per cent) 
were admitted primarily because of gross hemor- 
thage. During the succeeding 5 years, 41 addi- 
tional patients were admitted to the hospital 
primarily because of gross hemorrhzge. Thus 78 
cases were encountered at this hospital during the 
15-year period ending in 1957. Because of in- 
creasing interest in this problem, expressed in 
recent medical literature, further study of such 
cases was considered warranted. Since diverticu- 
losis is generally considered an innocuous process, 
and since actual diverticulitis could be demon- 
strated in only approximately one fourth of our 
patients with gross hemorrhage, the term “‘diver- 
ticular disease”’ was selected as more appropriate 
for purposes of this study. 

Diverticula of the colon may be congenital or 
acquired. The congenital ones are true diverticula, 
in that all layers of the intestinal wall are present. 
This type is relatively rare, and is frequently 
solitary. It usually involves the right side of the 
colon, most often the cecal area. This report deals 
with only the acquired type, which is the false or 
“degenerative” diverticulum. Acquired divertic- 
ula are usually multiple and may involve the 
entire colon. The etiology of this type is unknown 
but it is assumed that it is degenerative since the 
disease occurs in persons of middle or old age and 
tends to develop in areas where there is a natural 
muscular weakness; that is, where the blood ves- 
sels and lymphatics enter the colon. Also, there is 
a tendency of these diverticula to increase in 
number with age. 

According to most textbooks, diverticula of the 
large intestine can be demonstrated in 5 per cent 
of all people older than 40 years. In the older age 
groups, we should expect a much higher incidence. 


*From the Department of Surgery, Tulane 
University School of Medicine, and Charity 
Hospital of Louisiana at New Orleans, New Or- 
ans, Louisiana. 


Indeed, Welch and associates" found that diver- 
ticula could be demonstrated in approximately 
two thirds of all patients 85 years of age. It is 
only natural to assume that with the increasing 
number of individuals in the sixth, seventh, eighth 
and ninth decades of life, the number of patients 
with complications of this condition will increase. 
Thus, hemorrhage as a complication, with or 
without associated diverticulitis, can be expected 
to become an increasing problem. Whereas diver- 
ticulosis most commonly begins in the sigmoid 
colon, with advancing years it may extend to in- 
volve the entire colon, so that the diagnostic and 
therapeutic challenge in these elderly patients 
with hemorrhage becomes increasingly difficult. 
Gross or occult bleeding has been generally 
accepted as a complication of diverticulitis. The 
pathologic picture has been well documented, but 
wide disagreement exists regarding the relative 
incidence, most authors reporting an incidence of 
10 to 30 per cent. On the other hand, gross hem- 
orrhage from uncomplicated diverticulosis is a 
relatively new concept. Many authors, including 
Patterson,® and Decosse and Amendola, consider 
such instances rare and believe most patients 
with hemorrhage of the large intestine will have 
other pathologic changes to explain the bleeding. 
They warn of the probability of overlooking other 
serious disease of the intestine, particularly ma- 
lignant disease. Certainly, I believe that divertic- 
ular disease of the large intestine is a common 
cause of hemorrhage and that the incidence is in- 
creasing and will continue to increase. Rives and 
Emmett," in an independent study of the causes 
of melena in patients at the Charity Hospital in 
New Orleans, concluded that diverticular disease 
of the large intestine was the most common 
source of massive bleeding from the lower gastro- 
intestinal tract. Many of the cases studied in the 
present report were also included in their series. 
They believed that malignant disease or polyps 
of the gastrointestinal tract rarely produce mas- 
sive hemorrhage. This does not mean that such 
lesions rarely cause bleeding, but rather that the 
bleeding is rarely massive. They noted also that 
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when malignant disease did produce severe bleed- 
ing, a far advanced lesion was usually apparent 
to the examiner. Kunath® also reported divertic- 
ular disease to be the principal source of massive 
bleeding from the large intestine. 

Perhaps some of the differences of opinion in 
the medical literature stem from the lack of dif- 
ferentiation between gross, usually severe bleed- 
ing, and occult bleeding. This report is based only 
on patients with gross hemorrhage. Other types 
of gastrointestinal disturbances are more apt to 
be responsible for occult bleeding from the large 
intestine. Also, the section of the country from 
which the report emanates is a factor. For in- 
stance, ulcerative colitis with bleeding is not 
nearly so common in our locality as in certain 
other sections of the country, where it may be the 
most frequent source of gross hemorrhage from 
the large intestine. Fortunately, the differential 
diagnosis is usually not difficult. 

A perplexing problem and one of the reasons 
for reluctance to accept diverticular disease as a 
cause of hemorrhage, has been the difficulty in 
demonstrating the site of bleeding, even on patho- 
logic examination of the removed specimen. 
Certainly, hemorrhage cannot occur through an 
intact mucosa. There must be some inflammation 
or erosion of the mucosa at the time bleeding 
occurs. Since most patients in this category are 
first treated conservatively, at the time diagnostic 
studies are made to determine the site of bleeding, 
healing may have already taken place, or the area 
of ulceration or inflammation may be so localized 
that the typical spasm and sausage appearance 
of the colon is not seen in the roentgenogram. 
Diagnostic procedures are usually undertaken 
during the active stage of the bleeding only if the 
hemorrhage is uncontrolled. Even then the area 
of ulceration or inflammation is often so localized 
that only diverticulosis can be demonstrated by 
roentgenography with barium enema. In only 
approximately one fourth of our patients could 
diverticulitis be demonstrated. Proctoscopy and 
sigmoidoscopy, when possible, should be _per- 
formed, but in the presence of active bleeding, 
accurate visualization of the intestine is almost 
impossible. Even in patients who undergo emer- 
gency operation because of uncontrolled bleeding, 
it is often difficult to locate the bleeding point in 
the specimen removed at the time, in spite of 
thorough and diligent search. Fortunately, there 
are now well documented cases in which the 
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bleeding point has been found and the pathologie 
alterations have been accurately described.*: 4% 
Ulceration within the diverticulum or granulation 
tissue at the orifice of the diverticulum has been 
described by Maynard and Voorhees® and Jen- 
sen.’ Cases of bleeding associated with an inverted 
diverticulum have been described.’: 

A high percentage of patients in the present 
study had significant arteriosclerosis with hyper- 
tension. In a typical case the onset of bleeding is 
rather abrupt, in an otherwise asymptomatic 
person, who is usually awakened by lower abdon- 
inal cramps and a desire to defecate, whereupon 
he passes a large amount of bright red or maroon 
colored stool. This may be followed by a similar 
episode or by the onset of weakness or other signs 
of shock. The sight of considerable gross blood is 
alarming to the patient, his family and his physi- 
cian, and hospital care is usually obtained early. 

Since the diagnosis of bleeding from divertic- 
ular disease of the colon can rarely be made except 
by exclusion, we have established the following 
criteria for selection of the cases for this report: 
(1) passage of bright red or maroon colored blood 
by rectum; (2) roentgenographiec evidence of di- 
verticulitis or diverticulosis by barium enema 
study; (3) absence of other intrinsic lesions on 
rectal or proctoscopic examination; (4) roentgeno- 
graphic evidence of normal stomach and small 
intestine; (5) normal results of blood coagulation 
studies, when such studies are indicated. 

In some of the cases in this report, the hemor- 
rhage may subsequently prove to be due to other 
causes. We have excluded a number of cases from 
this study because thorough gastrointestinal 
study had not been done or because other sources 
of hemorrhage, such as hemorrhoids, could not be 
eliminated, even though the most likely cause of 
the bleeding was believed to be the diverticular 
disease. Also, all cases in which the blood passed 
was tarry rather than red or maroon were elimi- 
nated, since even though the upper gastrointes- 
tinal roentgenograms were normal, tarry blood is 
more apt to originate from lesions of the upper 
gastrointestinal tract rather than the colon. We 
believe that the number of cases in the discarded 
group more than outnumber any cases of mis- 
taken diagnoses included in this series. 

During the past 15 years 78 patients were ad- 
mitted one or more times to the Charity Hospital 
of Louisiana in New Orleans because of gross 
hemorrhage presumably caused by diverticular 
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disease of the colon. These 78 patients required 
117 admissions. They comprise almost 50 per cent 
of the admissions for complications of diverticu- 
losis or diverticulitis of the colon. During recent 
years there has been an average of 11 admissions 
per year. In 49 of the 78 patients (63 per cent) 
hemorrhage was considered massive since these 
patients were admitted either in shock, frequently 
severe, or were found to have a hematocrit of 30 
or less. In the remaining 29 patients, the hemor- 
thage was classified as moderate. One or more 
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Age in Decades of Life 
Fig. 1. Distribution of 78 cases of gross hemor- 
thage in diverticular disease of the colon, accord- 
ing to age. 


TABLE 1 


Results of treatment of gross hemorrhage due to 
diverticular disease of colon in 78 patients 


Method No. of Cases 


Conservative. . 60 
Satisfactory 47 
Died within one year, “7 other 
Followed less than one year or 
Hospital deaths. 3 
Recurrent hemorrhage........... 10 
Surgical . . 18 
‘and later elective 
operation for recurrent hemor- 
rhage. . 8 
Conservative and emergency oper- 
ation for uncontrolled hemor- 
thage. . 5 
Conservative and ‘elective’ 
tion because of inability to dis- 
tinguish from carcinoma. ...... 5 
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transfusions were given to 58 of the 78 patients 
(72 per cent). 

Manifestations of this condition usually begin 
in the later decades of life (fig. 1). Seventy-one 
per cent of the patients were 60 years of age or 
older. None was younger than 40 years, and only 
4 (5 per cent) were younger than 50 years of age. 
The average age was 66. There was no significant 
difference in age between those admitted with 
moderate hemorrhage and those requiring opera- 
tion for bleeding. The ratio of women to men was 
1.5 to 1. 

All patients were initially treated conserva- 
tively to control bleeding. Treatment consisted 
of rest, sedation, transfusions and, in some in- 
stances, intestinal antiseptics. In most cases, 
bleeding was arrested by conservative treatment 
(table 1). 

Of the 46 patients treated conservatively, who 
were followed more than one year after discharge 
from the hospital, 21 had one or more episodes of 
recurrent hemorrhage. Three of these died from 
uncontrolled hemorrhage, in the hospital while 
being treated conservatively. Of the remaining 
18, 8 had elective operations after the bleeding 
had been controlled. The 10 remaining patients 
received conservative treatment only, either be- 
cause they refused surgical treatment or because 
their general condition contraindicated major 
surgical procedures. 

Of the 18 patients who were operated on, 5 
were emergencies because of uncontrolled bleed- 
ing, 8 underwent elective surgery because of re- 
current hemorrhage, and 5 were operated on 
even though hemorrhage had been controlled, 
because of inability to exclude a diagnosis of 
carcinoma. A study of these surgical cases and 
their results will be given in a separate report. 


SUMMARY 


Hemorrhage is an important complication of 
diverticular disease of the colon; 78 such cases 
were collected from the records of the Charity 
Hospita] in New Orleans, Louisiana, during the 
past 15 years. These required a total of 117 ad- 
missions, which represented almost 50 per cent 
of the admissions for complications of diverticu- 
losis or diverticulitis. 

With the ever-increasing life expectancy the 
incidence of hemorrhage as a complication of this 
disease will probably increase. This complication 
is rare in persons younger than 50 years. None of 
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the patients in the present series was younger 
than 40 years of age. 

In only approximately one fourth of the pa- 
tients in this series could diverticulitis be demon- 
strated on roentgenographic or pathologic exam- 
ination. 

In most patients, bleeding can be controlled by 
transfusions, rest, sedation, antibiotics and sub- 
sequent bland or low-residue diet. This conserva- 
tive regimen was unsuccessful in 8 patients in the 
present series (10 per cent). 

Surgical treatment may be indicated in pa- 
tients with uncontrolled hemorrhage, frequent 
recurrent hemorrhages, or those in whom carci- 
noma cannot be excluded as a cause of bleeding. 


Tulane University School of Medicine 
New Orleans, Louisiana 
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SOME RESULTS AFTER HEPATOCHOLANGIOJEJUNOSTOMY WITH ROUX Y* 
James A. Kirtiey, Jr., M.D. 


Nashville, Tennessee 


The surgical management of postoperative 
strictures or operative injuries to the common 
bile duct has long posed a problem to all con- 
cerned. There have been many papers published 
in surgical journals carefully outlining the steps 
avoiding such accidents and also important con- 
tributions dealing with the repair of these in- 
juries. Despite these, however, there always will 
be some postoperative strictures because of the 
large number of cholecystectomies. The results 
of different methods of repair of these strictures 
are also not entirely satisfactory since the recur- 
rence rate of symptoms as reported by Cattell,? 
Cole,® Lahey,!® Walters and Kelly," and Kelly 
and co-workers” is approximately 30 per cent or 
higher depending on the definition of good or fair 
results. 

The repair of strictures of the common duct fall 
into two general groups. In the first group an 
end-to-end anastomosis between the proximal 
and distal segments of the duct is carried out and 
the long arm of the T-tube is brought out through 
an opening in the duct other than at the site of 
anastomosis. This is the method preferred by 
Cattell? whenever possible. In the second group, 
the proximal bile duct is anastomosed to the 
duodenum, a procedure favored by Walters and 
colleagues,’ to a Roux Y loop of jejunum, a 
method preferred by Cole and associates,® or to 
a loop of jejunum with a distal jejunojejunos- 
tomy, a second choice method with Cattell.’ 
Cole feels that the results are about the same 
with the three methods in this second group.” 

In December 1944, Allen’ presented a short 
follow-up on 8 patients who had an entirely dif- 
ferent method of repair of bile duct strictures. 
The bell end of a French catheter was placed in 
the proximal bile duct, a distal limb of jejunum 
brought up and the inverted end sutured to the 
liver around the bile duct. The catheter was 
brought out of the jejunum and an end-to-side 
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jejunojejunostomy completed the procedure. In 
a review of bile duct strictures in 1956 by Donald- 
son and co-workers,’ this method is alluded to, 
but no follow-up of the initial 8 patients or addi- 
tional cases was specifically included. 

This report is comprised of 12 private patients. 
Each one had an obstruction of the common duct 
which was relieved by suturing an opening in the 
intestinal tract to scar tissue in the porta hepatis 
so as to encompass the proximal bile duct. An 
additional patient with incomplete congenital 
biliary atresia, who had a hepatocholangioduo- 
denostomy, was reported in this journal 5 years 
ago.? Although the hepatic duct was threadlike in 
size and a lumen could not be demonstrated 
grossly or microscopically, the child has been 
symptom free for over 8 years. This patient and 
the one listed as case 1 (table 1) both had an 
opening in the first portion of the duodenum 
sutured to the liver around the hepatic ducts. 
That both are symptom free 8 years after this 
procedure supports the statement of Walters and 
Kelly" that cholangitis is caused by obstruction 
and not by duodenal contents ascending into the 
biliary tree. 

Of the 12 patients 8 had a postoperative stric- 
ture of the common bile duct (table 1). They had 
had a total of 21 previous operations before 
hepatocholangiojejunostomy was performed. 
None has required further surgery and 7 are 
completely well from 7 months to slightly over 
8 years. The one death will be discussed later. 
All patients had an elevated alkaline phosphatase 
determination, the highest being 102 King and 
Armstrong units. The serum bilirubin levels var- 
ied from 2.4 mg. per cent to 54 in the patient 
who expired. 

Stenosis at the site of previous anastomosis 
between intestine and bile duct was found in 3 pa- 
tients, stenosis at the site of duct-to-duct anasto- 
mosis in 2 and stricture of the bile duct in 3. With 
the exception of case 1, the other 7 had the 
proximal hepatic duct dissected near the hilum of 
the liver and then bisected or “fish-mouthed” so 
that the anterior and posterior flaps thus created 
could be sutured to the liver (fig. 1). The jejunum 
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TABLE 1 
Postoperative strictures of common or hepatic ducts* 
|Length of 
Case No. Sex |Age Laboratory Datat | Operative Findings Results 
yr. 
1 (N. E.) F | 74 | 3 operations; | Bilirubin, 9.4 mg. | Stenosis at site of | Hepatocholangio- | 8 yr. Well 
initial chole- %; alkaline phos- holedochod duod tomy 
cystoduod hat 20.8 denostomy with tube 
nal fistula units 
2 (M. M.) F | 55 | Choledochot- | Bilirubin, 2.5 mg. | Stenosis at site of | Hepatocholangio- | 5 yr. Well 
omy with %; alkaline phos- holedochotomy | __ jej tomy 
T-tube phatase, 102 with Roux Y 
drainage units with T-tube 
3 (G. B.) F | 40 | 3 operations Bilirubin, 2.5 mg. | Stenosis at site of | Hepatic duct ‘‘fish-| 5 yr. Well 
%;alkaline phos-| choledochojeju- mouthed”’; 
phatase, 24.3 nostomy hepatocholangio- 
units jejunostomy 
with Roux Y 
4. C.) F | 37 | 2 operations Alkaline phospha- | Stricture atsiteof | As above without | 44 yr. | Well 
tase, 15.2 units; T-tube drainage any tube 
cholangiograms, (6 mo.) many 
no concentration; stones 
of dye 
5 (F. H.) M | 80 | Cholecystee- | Bilirubin, 21.6 mg. | Stricture at junc- | Hepatocholangio- | 17 mo. | Well 
tomy %; alkaline phos-| tionofcysticand| jejunostomy 
phatase, 71 units common ducts; with Roux Y 
2 stones with T-tube 
6 (C. C.) F | 54 | 7 operations Bilirubin, 2.4mg. | Stricture at site of | Hepatocholangio- | 15 mo. | Well 
%; alkaline phos- holedochojej jej tomy 
| | phatase, 29 units;} nostomy;6stones| with tube 
| cholangiograms, in hepatic duct 
| no dye seen 
7 (M. P.) F | 62 | 2 operations Bilirubin, 2.4 mg. | Stricture of com- | Hepatocholangio- | 7 mo Well 
%; alkaline phos-| mon duct; 1 jejunostomy 
| phatase, 20.4 stone without tube, 
| units lateral fish- 
mouth 
8 (N. H.) F | 36 | 2 operations Bilirubin, 54 mg. | Complete stenosis | Hepatojejunos- 14 days | Expired—NPN,} 
%; alkaline phos-| of extra hepatic tomy with Roux 154 mg. % 
phatase, 45.5 ducts; 1000 ce. of Y; division of secondary hem- 
units; WBC,t blood in sub- interductal sep- orrhage from 
| | 39,000 hepatic area tum liver bed or hilar 
| structures 


* Follow-up as of July 1, 1959. 
tPreoperative. 
t WBC, white blood cells; NPN, nonprotein nitrogen. 


is then divided below the ligament of Treitz and 
the distal limb brought up and sutured around the 
anterior and posterior flaps. A bile-tight anasto- 
mosis between liver and jejunum is obtained and 
an end-to-side jejunojejunostomy about 30 cm. 
below the liver restores intestinal continuity 
(fig. 2). 

Because of the multiplicity of procedures em- 
ployed, case 6 is of special interest and is briefly 
abstracted. 

CASE REPORT 


Case 2 (table 2). A 54-year-old white housewife 
had a difficult cholecystectomy in 1950. Jaundice 
appeared shortly after operation and 5 choledo- 
chotomies for stricture were done within the next 
2 years, using Vitallium and rubber tubes. She was 


then referred to a clinic in Boston in February 
1953. An end-to-side cholangiojejunostomy with 
jejunojejunostomy was done and T-tube brought 
out of the jejunum. The tube was removed 6 
months later and within 3 months, chills, fever 
and jaundice recurred. She was hospitalized 18 
times with recurrent jaundice, pruritis and 
anorexia. 

Exploration in April 1958 revealed stenosis at 
the site of the previous anastomosis and three 
stones in the hepatic ducts. The anastomosis was 
resected, the hepatic duct “‘fish-mouthed” and 
hepatocholangiojejunostomy with Roux Y carried 
out. The patient has now been symptom free for 
15 months, for the first time in 9 years. 


There were 4 patients in the group who had 
obstruction of the common duct not due to strie- 
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ture (table 2). Three of these had hepatocho- intestinal tract alone are not included in this 
langiojejunostomy with Roux Y, whereas the _ report. 
ial common hepatic duct was sufficiently dilated in There was one hospital death among these 12 
case 12 to justify choledochojejunostomy near patients (case 8). 
the hilum with several sutures being placed be- 
tween Glisson’s capsule and the jejunum. Patients 
having anastomoses between the bile ducts and 
COMMON 
HEPATIC DUCT 
= 
= DISTAL 
= JEJUNUM 
JEJUNUM NS 
_ Fig. 1. Bisected flaps of hepatic duct sutured to 
liver. Distal end of jejunum is sutured around Fig. 2. End-to-side jejunojejunostomy com- 
NPN,t these flaps to liver. pletes the procedure. 
g. %; 
y hem- 
from TABLE 2 
or hilar Common duct obstruction not due to stricture 
3 
‘Length of 
Case No. | Sex Age) Laboratory Data* | Operative Findings | Fel Results 
yr. 
9(E.0.A.) | M | 55 | Choledochot- | Bilirubin, 8.6 mg. | Pus and sand inp | Hepatocholangio- | 17 mo. | Hepatitis first im- 
omy, liver %; alkaline phos-| small common jejunostomy proved then 
r with | biopsy phatase, 25.2 duct; hemangio- with Roux Y; progressed; pa- 
‘ought units; cephalin- lytic hepatitis liver biopsy tient expired at 
ved 6 cholesterol floc- home suddenly 
f culation, 4; thy- 
mol turbidity, 
ed 18 13.5 
; and 10 J. C.) F | 65 | Cholecystee- | Serum amylase, | Induration head | Hepatocholangio- | 43 mo. Well 
tomy 640-300 units of pancreas; di- jejunostomy 
lated common with Roux | 
sis at 
three (@.B.) | F | 72| None Bilirubin, 19.8 mg. | Cholelithiasis As above 9 mo. | Expired with peri- 
is was %; alkaline phos-| with white bile; toneal metasta- 
’ and phatase 20.4 obstruction at | ses but was not 
ried units ampulla ? car- jaundiced at 
cinoma death 
for 12 (D. P.) F | 62 | Cholecystec- | Alkaline phos- | Induration of pan- | Choledochojeju- 5 yr. Well 
tomy phatase, 18.2 creas; dilated nostomy with | 
units; bilirubin, common duct Roux Y with 
) had 4.2 mg. % T-tube 
stric- * Preoperative. 
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CASE REPORT 


Case 8 (table 1). A 40-year-old white woman 
developed obstructive jaundice after cholecystec- 
tomy in May 1956. Two months later exploration 
was carried out by the surgeon. He could not 
locate any bile duct and stated that he divided all 
the hilar structures except the hepatic artery and 
portal vein, hoping to create a biliary fistula. 
There was moderate bleeding through the catheter 
but no bile drainage. 

Examination on admission to Vanderbilt 
University Hospital a week later showed a very 
ill and deeply jaundiced woman. On exploration 
a large amount of clotted blood was found in the 
subhepatic area. The junction of the two hepatic 
ducts was found deep in the liver substance. A 
portion of the septum between the two was excised 
and the end of the jejunum sutured to the liver 
capsule around the ductal opening. Although 
there was a decrease in the bilirubin level after 
this, the nonprotein nitrogen (NPN) rose to 154 
mg. per cent, there was continued bleeding from 
the liver or hepatic ligament and death occurred 
on the 14th postoperative day from hepatic 
insufficiency and renal shutdown. 


DISCUSSION 


All reports dealing with strictures of the com- 
mon duct, including Allen’s' in 1944, have 
emphasized the importance of mucosa-to-mucosa 
anastomosis between the common duct and/or 
duodenum or jejunum. This concept has included 
bile ducts previously involved in an inflammatory 
process due to bile pooling around the duct. It is 
understandable that a circular anastomosis be- 
tween a nondilated fibrotic duct and intestine 
would result in stenosis in at least 25 per cent of 
patients. In instances where the proximal bile 
duct is greatly dilated, such anastomoses have a 
wider safety margin and stenosis is less likely. 

In the method presented here, the bisected flaps 
of the proximal duct are sutured to liver so that 
further contraction of the bile duct is at least 
minimized and since the jejunum (or duodenum) 
is sutured around these flaps, stenosis of the 
anastomosis is avoided. Bile-tight closure of the 
intestine against the hilum of the liver can be 
obtained by a single row of interrupted sutures, 
and pooling of bile outside the duct can be pre- 
vented. 

Although T-tubes were used in some of these 
cases, it is felt that they are not necessary and all 
have been removed within 3 weeks except in case 
1 (table 1). The Kehr incision as advocated by 
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Holman® gives excellent exposure. A_ right 
thoracoabdominal approach was used in 5 of the 
earlier cases and was well tolerated in 2 elderly 
patients. 


SUMMARY AND CONCLUSIONS 


Eleven patients with obstruction of the com- 
mon bile duct treated by hepatocholangiojejunos- 
tomy with Roux Y have been presented. Two 
other patients had hepatocholangioduodenos- 
tomy. All but two of the group had the proximal 
bile duct “‘fish-mouthed”’ and the flaps sutured to 
the liver capsule. The end of the jejunum was 
then sutured to the liver around the open bile 
duct. The follow-up period was from 7 months to 
8 years. There was one hospital death, one death 
from progressive biliary cirrhosis 13 months after 
operation and another from carcinoma of the 
pancreas 9 months later. The remaining 10 pa- 
tients are symptom free. 

This procedure avoids the later contracture of 
a circular mucosal anastomosis between bile duct 
and intestine and maintains the maximal lumen 
of the proximal bile duct. It would seem to be an 
effective alternative in dealing with postoperative 
strictures of the bile ducts, especially when the 
duct was fibrotic and not greatly dilated. 


2318 West End Avenue 
Nashville, Tennessee 
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Book Reviews 


The editors of THE AMERICAN SURGEON will at 
all times welcome new books in the field of surgery 
and will acknowledge their receipt in these pages. 
The editors do not, however, agree to review all 
books that have been submitted without solicitation. 


Surgery of the Foot. By Henri L. DuVrtess. 
C. V. Mosby Company, St. Louis, 1959. 

Surgery of the Foot is a comprehensive text that 
fills a void in surgical reference literature. 

The book has the usual format beginning with 
anatomy, function, and diagnosis followed by a 
detailed coverage of specific subjects. These 
include chapters on care of infections, burns and 
freezing, foreign bodies and gunshot wounds, 
sprains and athletic injuries, ulcers, the foot in 
diabetes, tumors, cysts, exostosis, disorders of 
the skin, diseases and deformities of toenails, 
disorders of synovia, fascia, tendons, and sesa- 
moids, diseases of the nerves, aseptic necrosis, 
osteochondritis, atrophy of bone, the arthridites 
fractures and dislocations, static deformities, 
anomalies and congenital defects, and amputa- 
tions. 

The book contains many pictures. The author 
has used a powerful method to persuade the reader 
to use his techniques for various operative pro- 
cedures. The recommended methods are outlined 
with well illustrated sequences of the particular 
operation plus a word description of each step. 
Many fine details are included, such as how best 
to apply a particular dressing, when to ambulate 
patients, what will be the most common complica- 
tion and the personal results of the author. 

Other more common procedures for any given 
condition are covered with illustrations and the 
text alludes to the pros and cons on these pro- 
cedures. 

This book is the best single source of informa- 
tion on surgery of the foot available to the surgeon 
who only occasionally treats disorders of the foot. 

Everarp F. Cox, M.D. 


Clinical Applications of Diagnostic and Thera- 
peutic Nerve Blocks. By Joun J. Bontca, M.D. 
354 pp., Charles C Thomas, Springfield, Illinois, 
1959. 

The author has attempted to present concisely 
the subject of diagnostic and therapeutic nerve 
block for the busy clinician in any field of medi- 
cine rather than for the specialist in anesthesi- 
ology. 

After a brief review of the history of the subject 


there is an excellent presentation of the neuro. 
physiologic background. The philosophy under. 
lying the nerve block procedures including the 
proper preparation of the patient and the limita- 
tions of these techniques is then discussed. There 
is a thorough review of the comparative pharma. 
cology of local anesthetic agents employed. The 
possible complications and their treatment are 
considered. 

The major portion of the book is devoted to an 
abbreviated but excellent description of each of 
the commonly employed diagnostic and _thera- 
peutic blocks. Frequent reference to standard 
texts is made when indicated. Considerable space 
is devoted to the technique of subarachnoid and 
Gasserian ganglion blocks. It is questionable that 
these highly specialized techniques, which can 
result in disaster in unskilled hands, should be 
included in a treatise intended primarily for the 
“busy clinician’’. . 

The material is well presented, the index com- 
plete, and the type easily read. Many of the 
illustrations, however, are so small that they are 
difficult to interpret. This is a very worthwhile 
volume which should be of considerable use to 
student and clinician as well. 

Martin Hetricu, M.D. 


Experimental Surgery: Including Surgical Physi- 
ology, Ed. 4, 931 pp. By J. Marxow1tTz, J. ARcHI- 
BALD AND H. C. Downes. The Williams & Wilkins 
Company, Baltimore, 1959. 

The technique of surgery is a valuable and 
powerful tool for the investigation of fundamental 
problems in physiology and surgery. It takes a 
rightful place beside the methods of chemistry 
and physics. Pavlov provided a great impetus by 
his classical studies on the nervous phase of gastric 
secretion with the use of his well known vagus 
innervated small stomach pouch. Nowhere is the 
value of surgery in physiologic research better 
presented than in this excellent book on Ezperi- 
mental Surgery by Markowitz, Archibald and 
Downe. Now in its fourth edition, the book is an 
invaluable guide not only to the young surgeon or 
physiologist who is making his first faltering 
steps in the laboratory but to the experienced 
investigator as well. Detailed directions are given 
which make relatively easy most of the prepara- 
tions and experiments found to be of value in the 
past. However, valuable as the technical presenta- 
tions are, the chief contribution of this fine 
volume is the up-to-date survey of the present 
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status of experimental surgery. It makes fascinat- 
ing reading and the excellent illustrations and 
diagrams clarify the most intricate procedures. 
Here one can review current work on the gastro- 
intestinal tract, bones, joints, heart and great 
vessels, kidney, liver, pancreas, prostate and the 
nervous system. It is a book for the student of 
medicine no matter what his age. 

Harvey B. Stone 


The Surgical Treatment of Facial Injuries. Edited 
by Varaztap Hovuannes Kazansian, M.D., 
DM.D., anp JoHN Marquis Converse, M.D. 
The Williams & Wilkins Company, Baltimore, 1959. 

This is an excellent second edition that effec- 
tively presents the problems and the surgical 
treatment of facial injuries. It contains a wide 
range of practical material dealing with all of the 
phases and the problems of reconstructive surgery 
of the head and soft tissues of the face as well as 
of the bones, sinuses, nose, temporomandibular 
joint and the external ear. 

Six new chapters have been added to this 
edition: ‘‘Introduction to Fractures of the Facial 
Bones;’’ ‘‘Fractures of the Bones of the Fronto- 
Ethmvidal Region. Traumatic Cerebrospinal 
Rhinorrhea;’’ ‘‘Facial Injuries in Children;”’ 
‘Roentgen Examination of the Facial Bones;”’ 
‘The Transplantation of Tissues;’’ and ‘Scars of 
the Face.’’ 

Many new drawings and illustrations have 
been added. They are clear and concise, with well 
correlated legends. 

There is an excellent basic review of the anat- 
omy of the human face and physiology of wound 
healing and the general principles of operative 
technique. There is also an effective and invalu- 
thle chapter on the principles of maxillofacial 


prosthetics. 


The bibliography is detailed and should prove 
to be an invaluable reference. The cross-indexing 
is very satisfactory. 

This is an excellent book for both the student 
and the practitioner. Much of the material should 
be worthwhile to any surgeon, whether or not he 
is specifically interested in surgical and plastic 
problems of the face. 

Georce H. YeaGcer, M.D. 


The Surgical Treatment of Scoliosis. By Louts A. 
GoupstEIn, M.D., F.A.C.S. Charles C Thomas, 
Springfield, Illinois, 1959. 

This monograph deals with the treatment of 
scoliosis and the results of such treatment in the 
experience of the author. It is particularly impor- 
tant to note that the patients reported are those 
of the author in which he had personal experience. 
The subject of scoliosis is introduced with general 
consideration of the problem of curvature of the 
spine, the general prognosis in this deformity and 
the method of treatment. That method of treat- 
ment which the author has found effective and 
which he has pursued is that of the turnbuckle 
plaster jacket and spine fusion. He discusses his 
entire method of treatment from analyzing the 
curve to applying the jacket, to spine fusion and 
then to a critical analysis of his results. To exem- 
plify the latter: 31 patients are illustrated by 
depicting both the patient and the x-ray. The net 
result is an excellent monograph and essentially 
a recourse and an approach to scoliosis which 
through the years has proved successful. The book 
is recommended to all those who will encounter 
the subject of scoliosis and particularly to those 
within the field of orthopedic surgery whose 
thoughts on the subject can be enriched by the 
opportunity to review 20 years’ experience of one 
individual in handling this problem. 

A. Gipson Packarp, Jr., M.D. 
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